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CHAPTER I 
INTRODUCTION 
The economic efficiency of the U.S. grain marketing system of the 
future is, to a considerable degree, begin determined today by country 
elevator managers. In order for their firms to be economically viable, 
these managers must operate their firms so that grain is collected, 
stored and transported in the most efficient manner. Performance of 
these basic functions at the local level provides the basis for the 
national grain marketing system. 
In addition to performing these basic functions, many country 
elevator firms operate side line enterprises which provide supplies and 
services to grain producers. A number of these firms operate seed 
grain enterprises which may include the storage, cleaning, treating, 
and bagging of seed grains. Many firms operate fertilizer enterprises 
which handle bulk or bagged fertilizers and the delivery equipment 
needed. Other farm supplies usually consisting of small implements and 
tools along with fuels and other petroleum products are handled by a 
large number of country elevator firms. In addition to these enter-
prises which supply grain producing inputs, a number of firms operate 
livestock and poultry feed enterprises which include the handling, 
storage and processing of a wide range of basic feed ingredients as 
well as the supplying of commercially bagged feeds and feed supplements. 
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Also, many elevator firms are involved in other side line enterprises 
which are needed by agricultural producers at their particular loca-
tions. 
Problem Statement 
2 
The success of a firm depends upon the ability of management to 
make sound decisions concerning everyday operations of the elevator and 
side line activities. More importantly, the future success of a firm 
depends on management's decisions concerning long-range facility 
improvement plans. These long-range plans generally require much 
consideration because country elevator firms operate in an environment 
of uncertain business conditions caused by a number of factors which 
affect the volume of grain handled as well as the demand for those 
supplies and services provided by side line enterprises. As with any 
agriculturally related industry much uncertainty is caused by weather 
conditions which affect the yields and harvested acres of grain. 
Government farm programs affect the number of acres planted and the 
length of storage and the movement of grain from the local elevator 
to terminal or export facilities. Finally the world supply-demand 
situation affects farmers' decisions concerning the acres planted and 
eventually the length of time grain is stored. These factors also 
affect the amount of seed wheat, fertilizer, fuel and other farm sup-
plies handled by an elevator firm. Management must analyze these 
factors and develop forecasts of their probable impact when analyzing 
long-range capital expenditure plans. 
This environment of uncertainty described above compels prudent 
managers to ask many "what if" type questions when analyzing the feasi-
3 
bility of changes in a firm's operations. These questions are asked in 
order to evaluate the effects of proposed long-range changes under al-
ternative assumptions concerning future business conditions. For 
example, the management of an elevator with a current storage capacity 
of 500,000 bushels may consider increasing the storage volume to 
750,000 bushels. Some typical questions asked in this situation might 
be: 
What if .the average length of time farmers store grain is reduced 
by one-third? 
What if the average number of bushels handled is reduced by 20 per-
cent for three consecutive years? 
How would an expansion in storage capacity of 100,000 bushels 
compare with the proposed 250,000 bushel increase under various 
sets of conditions? 
Obviously there are many of these "what if" type questions which could 
be asked when analyzing the feasibility of storage expansion. In 
addition to questions concerning alternative sizes and types of new 
or additional storage facilities, management commonly considers changes 
in the firm's receiving, handling, and transportation facilities. 
Similarly, management is faced with questions concerning the expansion 
of existing side line enterprises or the introduction of new enter-
prises. Finally, management may be given an opportunity to purchase 
another elevator facility in another location and cooperatives may wish 
to analyze the feasibility of merging with other cooperatives; again, 
many "what if" type questions must be considered in these situations. 
Thorough analysis of these "what if" questions requires much in-
formation. To begin with, the most recent balance sheet and income 
statement are needed to show the pres~nt financial position, enter-
prise profitability, debt structure and available sources of funds. 
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Given the present condition of the existing facilities and equipment, 
management practices concerning employment, purchases, desired inven-
tory levels, gross margins, customer services, and desired earnings 
distributions are needed to adequately describe the operation of the 
firm. Additionally, management's projections of future sales, costs, 
margins, volume of grain expected to be handled as well as the length 
of storage time must be incorporated into a feasibility analysis. 
Furthermore, future short term and long term debt requirements and 
many other important factors must be considered. 
Management must spend much time analyzing the above mentioned 
information when considering long-range changes in the firm's opera-
tions. The current financial and operational condition of the firm is 
known with certainty and so the assembly of this information requires 
little time or study, but the consideration of many alternative changes 
under various assumptions concerning important future operational 
variables can easily become a time consuming and sometimes confusing 
process. Much time would be spent in calculating the results by hand. 
Due to the amount of information needed for the analysis and the wide 
range of alternative arrangements and assumptions which could be 
evaluated, calculation of the results by hand can easily result in a 
loss of detail in the analyses. Also, it is likely that some possible 
alternative courses of action may not actually be considered incepth 
due to the time required for such an analysis. 
In recent years management of large corporations have increasingly 
used computer programs to aid them in their evaluation of alternative 
changes in their firms' operations.. These simulation models, designed 
to simulate the operations of the firm, have become to be recognized as 
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important tools which management uses when analyzing these "what if" 
type questions associated with proposed changes in operations. Simu-
lation models currently in use vary in construction for different types 
of industries because of the unique functions and operations performed 
by each industry class. Even within an industry the decision-aiding 
models used may vary because of differences in operations and inter-
relationships between functions within the individual firms. For 
these reasons, the types of models and their individual construction 
and capabilities vary depending upon the needs of the firm. But, al-
though the types of models vary, many decision-aiding simulation models 
tend to exhibit similar general characteristics. Many simulation 
models used for planning purposes designate a base period as the start-
ing point for the simulation of future operating periods. This base 
period refers to a firm's most recent accounting period or fiscal year 
from which the complete results of the period's operations and the 
ending financial statements completely describe the firm's position. 
This base period is the starting point for the simulation of the opera-
tions of future time periods. This base period financial data is 
processed by computer programs to reconstruct the initial financial 
condition of the firm from which the future periods are simulated. 
After the reconstruction of the base period data, this information is 
often printed so that it may be compared to the results of future 
simulated periods. 
Following the reconstruction of the base period data, managerial 
data regarding operating variables is entered into the program. These 
operating variables are factors which are set by management. For ex-
ample, desired inventory levels, gross margins and distribution of 
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earnings are factors over which management has control. In simulating 
future operations the levels of these variable may be set at traditional 
management practices, or these operating variables may be set at experi-
mental levels in order to analyze the effects of new managerial policy 
or changes in business conditions. The managerial and base year data 
mentioned above provide the initial position of the firm and sets 
levels of management-determined variables for the simulation of future 
operations. The final set of data needed to complete the program 
concerns key operating variables over which management has little or 
no control. The levels of these variables are usually projected by 
management or are stochastically determined as discussed below. 
Future sales, expenses, production costs and interest rates are 
key operating factors which are determined to a large degree by future 
business conditions. In the simulation of future operations these 
factors must be either projected by management or determined by other 
means. When these key variables are projected by management the pro-
cess is termed 'deterministic simulation' because the factors are 
determined by management. In this process, results generated by the 
model are dependent upon management's projections of key operating 
variables. By varying these projections and considering alternative 
changes in operations under a wide range of business conditions. Alter-
natively future levels of key operating variables may be determined 
stochastically. This stochastic process utilizes knowledge of the past 
time trend of the key operating variable along with knowledge of its 
observed variation around this trend in order to estimate the key 
operating variable's probably magnitude in future time periods. In 
many cases, the stochastic process of projecting the levels of key 
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operating variables may add a greater degree of realism into the 
analysis by recognizing that the variability observed in the past may 
provide a basis for projecting the levels of these factors in future 
time periods. Both the deterministic and stochastic simulation models 
offer management the advantages of speed, detailed analysis of alter-
native changes, and clearly organized evaluation of the questions 
involved in the consideration of long-range changes in operations. 
Management is able to test many ideas before having to actually risk 
the capital needed for proposed changes. 
Development of such a simulation model requires the time, money, 
programming expertise and computer facilities as well as knowledge of 
the operations of the firm and its decision-making environment. For 
these reasons few country elevator firms have the resources required 
to develop a financial planning simulation model. Furthermore, as 
stated earlier there are no general simulation models which can be 
successfully adapted for all types of industries. At the time of this 
writing no financial planning simulation model has been developed for 
the country elevator industry. 
Objectives 
The purpose of this research is to develop a financial simulation 
model which is to made available to country elevator managers through 
the Agricultural Economics Department of Oklahoma State University. 
The model is easily adapted to specific operations of individual 
country elevators. The model is to be used as an aid to elevator 
managers in the evaluation and analysis of "what if" type questions 
are commonly asked when long-range changes in a firm's operations are 
considered. 
Specifically, the objectives of this research are: 
(1) To construct a firm financial simulation model which 
can be used as a decision making aid to managers of 
country elevator firms in analyzing long run opera-
tional changes. 
(2) To demonstrate the model using actual firm data. 
Organization of Study 
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The following chapters present the conceptual and empirical 
development of the financial simulation model for grain elevator firms. 
Chapter II contains the literature review and Chapter III presents the 
procedure used to develop the model. The conceptual organization of 
the model and the computer program is discussed in Chapter IV. Results 
of limited testing of the model along with a discussion of the computer 
output are the subjects of Chapter V. Chapter VI contains a summary of 
the study and conclusions with recommendations for future research. 
CHAPTER II 
REVIEW OF LITERATURE 
Introduction 
This review of previous work provides a brief background of the 
fundamental concepts, methodology and applications of simulation. As 
much as possible the discussion adheres to applications of simulation 
in agricultural economic research. Specifically the discussion is 
directed toward simulation as it can be applied toward the development 
of a financial simulation model which may be used by country grain 
elevators and farm supply firms for the purposes of long-range planning 
and decision-making. 
This review of literature is divided into three parts. Presented 
first is a general discussion of simulation definitions, properties 
and popular techniques. This discussion explains why simulation models 
have been widely used in agricultural economic studies. The second 
segment relates briefly a number of the application of simulation 
models in agricultural economic research. The third segment reviews 
the literature relating to the development of financial simulation 
models. 
9 
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A General Discussion of Simulation 
This section first discusses various definitions of simulation 
which are found in the literature. Secondly, the dynamic and stochas-
tic properties of simulation models are reviewed. The last two sec~ 
tions discuss widely used simulation techniques--Monte Carlo analysis 
and operational gaming models. 
Simulation Definitions 
Simulation is used to aid in the understanding of many systems of 
relationships. Simulation is used extensively in training, designing 
and experimentation, and it is also used greatly in the control of 
and forecasting the condition of dynamic systems composed of many vari-
able relationships. 
Precisely, what is simulation? The term 'simulation' is used 
quite freely because it has such wide practical application toward the 
analysis and evaluation of problems and questions associated with many 
systems of relationships. Agrawal and Heady (1, p. 26) state that 
"simulation is a reproduction under test conditions of a phenomena 
likely to occur in actual performance and that it (simulation) is an 
act of experimenting with the model of a system rather than directly 
with the system itself." Schubik (36) offers a more descriptive 
definition of simulation. 
A simulation of a system or an organism is the operation 
of a model or simulator which is a representation of the 
system or organism. The model is amenable to manipulation, 
which would be impossible, too expensive, or impractical to 
perform on the entity it portrays. The operation of the 
model can be studied and, from it, properties concerning 
the behavior of the actual system or its subsystem can be 
inferred (p. 909). 
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Schubik's definition applies to the use of simulation models to 
study physical, mathematical and logical systems. Indeed, physical 
simulation models (simulators) have been extensively used in the test-
ing of aircraft and in the training of pilots and astronauts. These 
physical simulators offer the following advantages: (1) less risk of 
life; (2) less risk of expensive equipment; and (3) the trainee may 
be conditioned to a great number of circumstances which might take 
years of actual 'job' time to experience. 
Naylor's (30) definition of simulation is more applicable to the 
way in which simulation is to be used in this research: 
Simulation is a numerical technique for conducting 
experiments on a digital computer, which involves 
certain types of mathematical and logical models 
that describe the behavior of a business or economic 
system (or some component thereof) over extended 
periods of time (p. 3). 
Naylor's definition should be kept in mind because it expresses most 
clearly the meaning of simulation as it is applied to the development 
of a financial simulator model. In accordance with Naylor' s defini-
tion, the model in this study is composed of mathematical and logical 
expressions and is programmed for a digital computer. 
Dynamic Simulation Models 
Naylor's definition of simulation cited earlier emphasizes that 
dynamic considerations are closely tied to the concept of simulation. 
He also defines dynamic models as those "mathematical models that 
deal with time-varying interactions (30, p. 18)." Similarly, Baumol 
defines economic dynamics; as the "study of economic phenomena in 
relation to preceding and succeeding events (4, p. 4)." Anderson 
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states that "a simulation model serves to track the state of a system 
as it is represented by ascribed simular state variables over simular 
time (2, p. 9)." Naylor (30) cites three well-known applications of 
simulation to economic dynamics: (1) simulation of business cycle and 
macroeconomic growth models; (2) simulation models of the firm; and 
(3) queuing, scheduling, inventory and job shop models. Dynamic con-
siderations are inherent to the simulation of economic and business 
systems because events of one time period generally affect the opera-
tions of succeeding periods. 
Anderson (2) discusses the synthesis of dynamic considerations 
in simulation models. He points out that while real time advances 
continuously, digital simulation models must be considered as "dis-
crete-change models wherein time is advanced in unit or multiple 
increments ..••• only with analogue computer simulation models can 
simular variables be adjusted continuously (2, p. 11)." In this 
regard, attention must be given to input requirements and especially 
output demands. 
There has been much written concerning the development, applica-
tions and benefits of dynamic simulation models in agricultural 
economic studies. Further information relating to dynamic models is 
found in Bonini (5), Orcutt (33), Shubik (36), Emshoff (17), Naylor 
(30, 31), and Anderson (2). 
Stochastic Simulation Models 
Stochastic simulation techniques provide the means to model sys-
tems (or parts of systems) in which some key variables have probability 
distributions. Any activity closely related to production agriculture 
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is directly affected by uncontrollable factors which affect the produc-
tion and the marketing of agricultural products. Variables such as 
weather are never known with certainty but their probability distri-
butions can generally be estimated. Therefore, any model simulating a 
process, activity or system affected by these variables can be enhanced 
by including stochastic processes of estimation in the model. Many 
agriculturaleconomicmodels are affected by such variables, thus, 
simulation models with stochastic components are often considered to be 
practical tools of analysis. Anderson (2), Naylor (30, 31), Agrawal 
and Heady (1), Bonini (5), Dent (15), and Emshoff (17) discuss the 
development of stochastic simulation models and also provide excellent 
references and applications for further information. 
Monte Carlo Analysis 
Churchman (10) defines Monte Carlo analysis as a simulation tech-
nique for problems having a stochastic or probabilistic basis. Spurr 
and Bonni (37) state that "the Monte Carlo method is a means of simu-
lating a real-world situation which involves probability elements (p. 
422)." Agrawal and Heady (1) comment on the general use of this tech-
nique. 
in using the Monte Carlo approach for simulation 
purposes, we generate synthetic information to represent 
a real-world system by utilizing the existing knowledge 
about the structure of the system, the nature of the 
probability distribution of variables and so forth. We 
learn about the probability distribution of variables 
from actual experience, take samples from the distribu-
tion through a random process, and then obtain simulated 
data as a representative of the real situation. Use of 
random numbers helps in generating values having a pro-
bability distribution representing the real world (p. 268). 
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Naylor (30) points out that there are two different types of 
problems which give rise to the use of Monte Carlo analysis: (1) 
problems which involve some kind of stochastic process and (2) certain 
completely deterministic mathematical problems which cannot be solved 
easily (if at all) by strictly deterministic methods. An example of 
the first type of problem would be agriculturally related studies 
focusing on production and marketing problems which are affected by 
crop yields and other stochastic factors. Iri this sense Monte Carlo 
analysis can be used to estimate probable yields by randomly sampling 
from the factor's estimated probability distribution as perceived from 
experience. Naylor (30) points out that "consumer demand, production 
lead time and total investment in the economy are examples of economic 
variables which may be considered stochastic in nature (p. 4). The 
second type of problem solved using Monte Carlo analysis involves 
finding "solutions to higher order (greater than second order) differ-
ence equations and multiple integral problems ... (µ. 4)." Agrawal and 
Heady (1), Naylor (30), and Spurr and Bonni (37) provide excellent 
examples of practical applications of Monte Carlo analysis and also 
offer further references on this subject. 
Operational Gaming 
Naylor (30) states that the term 'operational gaming' refers to 
"those s~mulations characterized by some form of conflict of interest 
I 
among players or human decision-makers within the framework of the 
simulated environment (p. 3)." Similarly, Anderson (2) says that 
"gaming models frequently possess many of the dynamic, stochastic and 
structural features of typical simulation models and have of ten been 
15 
termed 'simulations' (p. 8)." However, as Anderson points out, "there 
is one additional and distinguishing feature [of gaming models], namely 
direct human interaction in running the model (p. 8)." 
Operational gaming models are used primarily as instructional 
tools but they also provide a means of studying decision-making systems 
by making possible the observation of both the environment in which the 
decisions are made and the decision-makers operating within the environ-
ment. Military games and business management games are two of the most 
widely used forms of operational gaming. 
Simulation Applications in Agricultural Research 
From the preceeding discussion it can be·seen that simulation is 
an attractive analytical tool for use in agricultural studies. The 
number of agricultural simulation studies in the literature reflects 
the wide use of simulation in agricultural research. A review of 
simulation in agricultural economics by Anderson (2) lists over 350 
reports, journal articles, books and bulletins which discuss simula-
tion applications and techniques. An earlier review of simulation 
procedures and applications written by Johnson and Rausser (25) for 
an American Agricultural Economics Association symposium on quantita-
tive methods also deals extensively with the subject. These reports 
by Anderson, and Johnson and Rausser list an extremely wide range of 
simulation applications in agriculture on both the microeconomic and 
macroeconomic levels. 
At the micro level, the stochastic, dynamic nature of agricul-
tural production makes simulation an especially valuable analytical 
tool to use in the analysis of farm firms and agricultural marketing 
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and supply firms directly affected by farm production. Agrawal and 
Heady (1) discuss the use of simulation in analyzing agricultural 
production decisions and compare simulation to other operations re-
search methods. Zusmand and Armiad (41) used simulation to analyze 
farm planning decisions under varying weather conditions. Dalton (14) 
has illustrated the use of simulation for specifying farm investment 
plans with special reference to harvesting grain. Hinman and Hutton 
(24) developed a "General Agricultural Firm Simulator" for use in 
simulating agricultural production systems. For additional references 
to a wide range of simulation studies concerning farm enterprises and 
related activities see Anderson (2). 
Simulation games have been widely used as instructional aids for 
both universities and private organizations. These games illustrate 
procedures for simulating important business relationships and pro-
cesses. Eidman (16) has developed a farm management game in which the 
student farmer makes decisions concerning the enterprises to be 
included on his farm, subject to his acreage, capital and other restric-
tions. In this game, important variables such as yields, are stochas-
tically determined. Fisher (19) developed a management game for 
rural banks. This game, in which individual bank managers compete 
for business, has been used as an instructional tool by both Oklahoma 
State University and by the Oklahoma Bankers Association. Griffin (22) 
developed a futures market game which uses daily futures market infor-
mation in simulating the results of trades made by the 'student 
traders'. Oehrtman and Sanders (32) have developed a business manage-
ment game in which teams of students compete for their share of the 
market. In this game the competing teams face decisions concerning 
pricing, advertising, production, and inventories in imperfectly 
competitive product markets and also learn to interpret financial 
ratios and other indicators of the position of the firm. 
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In the macro level studies, much of the simulation work has 
focused on aggregate economic variables such as world food production, 
resource stocks, population and incomes. Other studies deal with 
rates of technological change in food and fiber production, off-farm 
migration rates and income elasticities for farm products. The levels 
of these economic variables are important in analyzing the agricultural 
situation in both developed and developing nations. Examples of macro 
simulation models are found in Anderson's (2) review in which he 
comments that simulation is particularly helpful in handling the 
vast number of variables and interrelationships involved in these 
aggregate studies. 
Development of Financial Simulation Models 
Prior to the development of the digital computer in the early 
1950's computer systems were used by businesses to speed the laborous 
and costly time-consuming record-keeping and accounting processes. As 
computer technology advanced and more sophisticated programs evolved, 
the use of simulation as a managerial tool became more widely accepted. 
Bonini (5) in his dissertation presents a discussion of the early use 
of 'industrial dynamics' in analyzing business relationships. 
Forrester (18) and Ansoff (3) also discuss the attributes of industrial 
dynamic models as applied to the study of industries. As the term 
implies, industrial dynamics, as applied to the study of microeconomic 
syst'ems, was concerned with the analysis and measurement of relation-
18 
ships between key variables and important factors within and between 
firms. Much of the application was directed toward problems of a 
continuous or flowing nature; i.e., dynamic problems such as inventory 
and industrial production control. Industrial dynamic studies used 
computer systems for more than record-keeping. From these studies 
the advantages of using computer programs for the analysis of dynamic 
systems were recognized. 
As computer systems became more sophisticated the knowledge and 
use of simulation models grew rapidly. Analyses using simulation 
techniques were soon applied to a variety of business and economic 
studies. In his treatment of management science simulation models, 
Naylor (31} discusses queuing, inventory, production, marketing, 
financial and corporate models and.management games. In his dis-
cussion of financial simulation models, Naylor summarizes Clarkson's 
(11) trust investment simulation model, Hertze's (23) model of capital 
budgeting under risk, Mattessich's (27, 28) firm budgeting model and 
the Sun Oil Corporate Financial Model (21). Naylor's (31) brief over-
view of these models illustrates 4 different types of financial simu-
lation models. Meire (29) and Emshoff (17) also discuss many business 
and economic applications of simulation models. 
In the 1960's major business firms began to use financial simula-
tion models to aid management in the analysis of short-range operations 
and in the development of long-range operating plans. George W. 
Gershefski (20) began constructing a financial simulation model for 
the Sun Oil Corporation in 1965. The objective of this model is "to 
prov±de management with a fast reliable method of forecasting the 
financial performance of the company based on any specific set of 
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anticipated conditions (21, p. 5)." Gershefiski (20) discusses the 
analytical construction and the computer programming of this very 
large, privately held model. The advantages of using this planning 
model, as cited by Gershefski are discussed later in this section. 
Richardson ( 40) discusses how the management of Agway, Inc. , a 
large regional farm supply and marketing cooperative operating i~ 12 
northeastern states, uses a simulation model in developing their five-
year plan of operation. The model used by Agway, Inc. is a privately 
held model ('PSG' - Planning Systems Generator) developed by their 
computer supply firm. Richardson discusses the use of the model in 
establishing and evaluating alternative long-range plans designed to 
meet the firm's objectives. Other examples of corporate financial 
models are found in Naylor (31). 
M. R. Tyran's (38, 39) articles deal with the basic problems of 
developing financial simulation models as well as suggest procedures 
which help to alleviate these problems. Tyran also discusses the 
following advantages of using simulation models in long-run planning: 
(1) Greater data handling capacity 
(2) Shorter turn-around time 
(3) Fewer computational errors 
(4) Increased reality of the analysis by using stochastic 
programs 
(5) Larger number of alternative plans can be evaluated 
(6) Greater flexibility of budgeting procedures 
(7) Greater ability to test the effects of external 
stimuli on the firm's operations 
The above advantages are reinforced by Gershefs~i (20), Rupli (35), 
Candler (7), Burch (6), Richardson (40), Naylor (30, 31), and Dent (15). 
In additi~n to the development of complete firm simulation models 
discussed above, a variety of important and related topics are found 
in the literature. Candler (7) discusses the imp~ct of the changing 
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economic environment on managers of agricultural firms. Candler 
emphasizes the role computer planning models may have in aiding mana-
gers to evaluate alternative plans under uncertain business conditions. 
Carleton (8) compares analytical models for long-range planning while 
Chervany (9) investigates simulation of cash flow analysis. Cohen (12) 
presents a detailed discussion of simulation of the firm and Conway 
(13) comments on problems associated with digital simulation. In 
other areas Lifson (26) discusses simulation models for asset deploy-
ment and funds sources in balancing profit, liquidity and growth. 
Renborg (34) comments on problems and theories of agricultural firms 
which are important to the development of financial simulation models. 
Finally Rupli (35) discusses how proffrs may be improved through 
analyses using simulation models. 
Summary 
There has been much written on the development and application of 
simulation models in the field of agricultural economics. The nature 
of agricultural research problems often easily lend themselves to 
simulation analysis especially when the models are of a dynamic, 
stochastic nature. 
A multitude of financial simulation models have been developed 
for the analysis and study of a variety of business relationships and 
problems. Some models are directed to the short-range problems such 
as queuing and inventory control while many models are developed to 
aid management in long-run planning and forecasting. Many models are 
developed for the analysis of specific financial problems such as cash 
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flow analysis or investment under conditions of uncertainty, and larger 
comprehensive models are developed to simulate the financial operations 
of entire firms. 
In order to be an effective managerial tool a simulation model 
must closely simulate the entity or system of interest. A long-range 
planning model for use by managers or country elevators must be speci-
fically designed to simulate the operations of these firms. Models 
simulating operations similar to those performed by grain elevator 
firms provide a base of ideas and information which can be drawn upon 
in the development of a financial simulation model specifically 
designed for country elevator operations. 
CHAPTER III 
PROCEDURE 
Introduction 
Research on the North Central Regional Project, NC-104 entitled 
"Systems Analysis of the Economics of Grain Marketing" is being con-
ducted by several cooperating universities. In addition to analyzing 
many of the marketing, transportation and organizational problems of 
the U.S. grain marketing system, one specific objective of this pro-
ject is to develop computerized decision-making models which will enable 
individual grain marketing firms to more completely and efficiently 
analyze decisions concerning operational changes under alternative 
economic conditions. 
The Agricultural Economics Department at Oklahoma State University 
and the University of Missouri shared the responsibility of developing 
one of the simulation models for decision-making. The Department at 
the University of Missouir progrannned an initial version of a computer-
ized main program and subroutines, and also developed a detailed 
version of a feed mill enterprise subroutine. 1 The Department at 
Oklahoma State University was responsible for further refining the main 
program and subroutines, as well as conceptualizing and developing in 
detail that part of the computerized program for analyzing decision 
alternatives for grain elevators. This sect:ion of the program will 
hereafter be referred to as the Grain Volume Analysis. 
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This chapter presents the procedure used in constructing new 
additions to the model, major developments and important refinements 
of operations of the model. 2 It should be recognized that, when work-
ing with computer models, additions and refinements in any part of the 
model usually cause related modifications throughout the program. 
Such was the case with this research. As a result, minor improvements 
implemented to facilitate the additions and important refinements are 
not noted; only those areas of major research effort are discussed. 
The following di~cussion briefly outlines the procedure that was 
followed through the research reported herein. The first section out-
lines the procedure used in developing and refining the main program 
and the second section discusses the procedure followed in developing 
and refining the subroutines. 
·Main Program 
As stated earlier, one objective of this research was to refine 
and improve the main program. · The first step taken to achieve this 
objective was to review the initial version of the program in order 
to understand the basic logical design of the model, the organization 
and sequence of operations and the progranuning techniques used. After 
familiarization with the over-all workings of the main program, the 
operations of each section were studied in depth. This analysis de-
termined the need for additions to the program; this analysis also 
determined those sections and specific operations of the program which 
required major development and refinement. Presented first is the 
procedure used in developing additions and important improvements. 
The second part outlines the procedure used in refining certain sec-
tions of the main program. 
New Additions and Major Developments 
Data Check Output (Firm) 
This output was constructed to show at a glance the important 
assumptions upon which a particular analysis is based. This output 
was developed by: 
1. Identifying the important user-determined variables 
to be printed; 
2. Organizing this information into an easily read format; 
3. Verifying the output by computer test runs. 
Accounting System 
The system of balance sheet accounts and accounting operations 
needed three major improvements. These were: (1) development of a 
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workable set of accounting relationships; (2) revision of the sequence 
of accounting operations; and (3) development of a set of equity 
accounts for each form of business organization considered in the 
analysis. 3 · The accounting system was improved by: 
1. Developing accounting relationships according to 
generally accepted accounting theory; 
2. Revising the sequence of accounting operations in 
relation to the timing of other program operations. 
3. Developing a set of equity accounts for each form 
of business organization which compliments the 
taxation and distribution of earnings procedures; 
4. Verifying the accounting operations by computer test 
runs. 
New Investment Analysis 
The new investment analysis was constructed to accomodate the 
analysis of new investments in any enterprise. The following steps 
explain the procedure used in developing this section: 
1. Identify important investment information; 
2. Establish the format to read the information into 
the computer; 
3. Account for the new investment; 
4. Verify by computer test runs. 
New Investment Output 
This section of output was developed to show in detail the new 
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investment being analyzed by the model. The steps taken in developing 
this output were: 
1. Identifying important information to be printed; 
2. Organizing this information into an easily read format; 
3. Verifying the output by computer test runs. 
Grain Volume Analysis 
Development of the Grain Volume Analysis was one of the primary 
objectives of this research. Since most country elevator firms derive 
a large portion of their revenue from the handling and storage of grain 
(primarily wheat in Oklahoma), the Grain Volume Analysis was developed 
to simulate the financial effects of handling and storing different 
volumes of grain. This section was developed to inlcude three alter-
native methods of anlaysis to fi't the needs of most firms. 4 The pro-
cedure used to develop this analysis was as follows: 
1. Study the grain handling and storage operations 
of country grain elevators; 
2. Identify the operations to be included in the 
anaJ.ysis; 
3. Identify the data needed to simulate these operations; 
4. Program the input of data and the simulation of 
operations; 
5. Verify this section by computer test runs. 
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Grain Volume Analysis Output 
This output was developed to show in detail the data, results and 
assumptions of the Grain Volume Analysis. This section of output was 
developed by: 
1. Identifying important user-determined variables; 
2. Organizing this information into an easily read format; 
3. Verifying the output by computer test runs. 
Computation of Income Taxes 
The computer operations which calculate income taxes for corporate 
and cooperative firms received much development. The basic taxation 
procedures and the use of investment tax credits were extensively re-
fined. The steps taken to develop taxation operation for corporations 
and cooperatives were as follows: 
1. Study the Internal Revenue Code to learn basic considera-
tions; 
2. Consul.t with cooperative accounting specialists to learn 
taxation considerations for cooperative firms; 
3. Identify those taxation procedures to be included in 
the model; 
4. Program these operations for computer use; 
5. Verify these operations by computer test runs. 
Computation of Distribution of Earnings 
The computer operations which distribute the firm's earnings 
received much development. To facilitate the inclusion of a more 
detailed distribution of earnings procedure a se~ of equity accounts 
was established for each form of business organization. The steps 
taken in the development of this section were: 
1. Study generally accepted accounting theory to gain an 
understanding of the most common distri~ution of 
earnings procedures for sole proprietor~hips, partner-
ships and Subchapter 'S' corporations and regular 
corporations; 
2. Study actual financial statements of cooperatives to 
learn the most commonly used cooperative distribution 
procedures; 
3. Consult with cooperative tax specialists to learn the 
relationships between taxation procedures, state regula-
tions and distribution of earnings for cooperatives; 
4. Identify those distribution of earnings procedures to be 
included in the model; 
5. Program these operations for computer analysis; 
6. Verify these operations by computer test runs. 
Taxation and Distribution of Earnings Output 
This output was developed to show in detail the taxation and 
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distribution of earnings information fo.r each form of business organi-
zation. This section of output was developed for each form of business 
by: 
1. Selecting the taxation calculations to be printed; 
2. Selecting the distribution of earnings calculations 
to be printed; 
3. Organizing this information into an easily read format; 
4. Verifying the output by computer test runs. 
Assembly of Equity Accounts 
As stated earlier, a set of equity accounts was established to 
facilitate the distribution of earnings for each form of business 
organization. This section of operations assembles the equity accounts 
and adjusts for the distribution of earnings. The procedure followed 
in developing these operations were to: 
1. Identify those equity accounts. affected by the distri-
bution of earnings; 
2. Adjust these accounts according to the distribution 
of earnings; 
3. Verify these operations by computer test runs. 
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Equity Account Analysis Output 
The balance sheet output does not include a detailed presentation 
of the individual equity accounts. This section of output was developed 
for each form of business organization to clearly present the end-of-
period equity accounts which are summed into a single account on the 
balance sheet. This output was developed by: 
1. Selecting those equity accounts to be presented; 
2. Organizing the printing of these accounts into an 
easily read format; 
3. Verifying the output by computer test runs. 
Simulation Summary Output 
This output was developed to show the levels of important financial 
indicators each year of the analysis. This summary was developed by: 
1. Selecting important financial indicators to include in 
the summary; 
2. Programming the model to store these factors each year; 
3. Organizing this information into an easily read 
comparative financial summary output; 
4. Verifying the output by computer test runs. 
Program Refinements 
Initialization of Identifiers 
The additional programming needed to incorporate the changes in 
h d 1 · d h f b f ·d ·f· 5 t e mo e require t e use o a num er o new 1 ent1 1ers. Many of 
these identifiers were initialized in order to assure proper storage. 
The identifiers were initialized by: 
1. Selecting those identifiers to be· initialized; 
2. Programming the model to initialize these identifiers 
to prescribed values; 
3. Verifying the initialization by computer test runs. 
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Firm and Decision Data Input 
Additional user-supplied data were needed to compliment the changes 
and additions to the program. The procedure used to program the model 
to read these data is as follows: 
1. Identify the additional data needed; 
2. Select the proper sections of the program in which to 
read the data; 
3. Develop a format for reading the data; 
4. Program the model to execute the reading of the data; 
5. Verify the reading of data by computer test runs. 
Loan Analysis 
The logic of the short term loan analysis was altered. The new 
logic used contains no borrowing limit and operated using a 'minimum 
cash balance' concept. This analysis was developed by: 
1. Studying the short term loan analysis logic of the 
original program; 
2. Refining this logic to operate on a 'minimum cash 
balance' basis; 
3. Programming this logic for computer analysis; 
4. Verifying the operations by computer test runs. 
Loan Analysis Output 
The output generated by the loan analysis operations was altered 
to include results of the short term loan analysis as well as results 
of the long term loan analysis. This output was refined by: 
1. Selecting important short term lean information to be 
printed. 
2. Organizing this information into an easily read format 
compatible with the long term loan analysis output; 
3. Verifying these operations by computer test runs. 
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Income and Expense Accounts 
The firm's operating and service income accounts, other income 
accounts and other expense accounts were refined in order to simplify 
the data input operations and clarify the use of these accounts. Some 
subaccounts under these headings were transferred to more appropriate 
sections of the program. These refinements were made by: 
1. Identifying the subaccounts to be transferred; 
2. Executing these changes in the main program; 
3. Verifying these operations by computer test runs. 
Subroutines 
The procedure followed in improving and refining the subroutines 
is similar to that used in the analysis of the main program. The first 
step taken was to review the initial version of each subroutine. The 
operations of each subroutine were studied in detail and the needed 
additions and refinements were made. 
The model contains 11 subroutines, six of which are the enterprise 
subroutines: Feed; Seed; Grain; Fertilizer; Farm Supplies and Other. 
The initial versions of these subroutines were retained. Of the re-
maining five subroutines (Dprn, Loan, Reed, Update and Gause), the 
initial version of the Loan subroutine (computes interest and principal 
payments of long term loans) was retained while the other subroutines 
received additional development. 
Discussed first in this section is the development of theDprn 
subroutine (computes depreciation on enterprise assets) and the addi-
tion of the Gause subroutine (random number generator used in Grain 
Volume Analysis). Discussed second are the refinements made in the 
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Reed subroutine (reads enterprise data) and the Update subroutine 
(updates enterprise sales, purchases and inventories). 
New Additions and Major Developments 
Subroutine Dprn 
This subroutine which calculates depreciation expense, accumulated 
depreciation and book value for individual enterprise assets was ex-
tensively rewritten. The calculations and logic were changed and 
additional options were included in the analysis. The procedure 
followed to develop subroutine Dprn was to: 
1. Study the initial version of the subroutine; 
2. Develop a new logic for the subroutine; 
3. Derive calculations to compute depreciation expense, 
accumulated depreciation and book value by four 
methods (straight line, sum-of-years' digits, 200% 
declining balance, and 150% declining balance; 
4. Investigate and implement the use of additional first 
year depreciation; 
5. Consult I.R.S. references for popular options used 
under percentage declining balance methods; 
6. Write the subroutine; 
7. Make test runs to verify the computation and storage 
of depreciation figures. 
Subroutine Gause 
Gause is a 'canned' subroutine supplied by I.B.M. which generates 
random numbers. It was added to the program to be used in the Grain 
Volume Analysis. The procedure used to add this subroutine was to: 
1. Make the necessary changes in the program (call 
statement, initialize seed value, etc.); 
2. Make test runs to verify the distribution generated 
by the subroutine. 
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Refinements 
Subroutine Reed 
Two additions were made to this subroutine which reads·· enterprise 
data. Firs-t, a section in this subroutine was developed to print the 
depreciation data of each enterprise. Second, two additional income 
and expense accounts were added to the enterprise data. This was 
accomplished by: 
1. Selecting depreciation data to be printed; 
2. Arranging this data into an easily read format; 
3. Progranming the subroutine to read the additional 
income and expense accounts; 
4. Verifying the reading of data and printing of depreciation 
data by computer test runs. 
Subroutine Update 
One change was made in this subroutine which updates expected 
sales, purchases and inventories for each enterprise. The refinement 
pertains to the purchase of goods when inventory levels exceed ex-
pected sales by a very small margin. This process is explained in 
detail in the model chapter. This refinement was accomplished by: 
1. Studying the calculation of purchases in the initial 
version of the subroutine; 
2. Developing the refined logic; 
3. Implementing the change in the subroutine; 
4. Verifying the computations by computer test runs. 
Sunnnary 
This chapter outlines the procedure used in developing the model. 
It is recognized that the format used to discuss the procedure is not 
easily read and that in developing many p~rts of the model similar 
steps were followed. Thus, the procedural steps presented here may 
seem redundant. But, the procedure is presented in this format in 
order to clearly show the way in which each section of the model was 
developed. 
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FOOTNOTES 
1This detailed feed mill enterprise subroutine is not discussed in 
this thesis. 
2Entirely new parts of the model developed in this research are 
referred to as 'new additions' to the model. Segments of the model 
which received extensive reconstruction are termed 'major developments'. 
Those parts of the model which received less extensive development are 
termed 'refinements' in the model. 
3The three forms of business organization considered are: (1) 
sole proprietorship, partnership, and subchapter 'S' corporations; 
(2) regular corporations; and (3) cooperatives. 
4The three methods included in the Grain Volume Analysis are: 
(1) Stochastic Method; (2) Yield Times Acres Method; (3) Volume Method. 
5 Memory locations in the computer are given names in Fortran 
programming. These names are referred to as 'identifiers' because they 
identify a specific memory location. The value of each identifier is 
either assigned by the programmer or calculated by the computer. To 
insure that proper value is stored in an identifier the identifier is 
often assigned a value at the beginning of the program. This process 
of assigning values to identifiers is referred to as the initialization 
of identifiers. 
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CHAPTER IV 
THE MODEL 
This chapter presents an overview of the Grain Elevator Firm 
Simulation Model. 1 Presented first is a general description of the 
model. Presented second is a discussion of each major computer step 
executed by the model. The steps are discussed in the sequence shown 
in the flow chart in Figure 1. 2 
Data requirements and computer output is not specifically dis-
cussed in this chapter. Data Input Forms which explain the data 
requirements are presented in Appendix A. Computer output is discussed 
in Chapter 5 which presents the demonstration of the model. Examples 
of computer output are shown in Appendix B. 
General Description 
The Grain Elevator Firm Simulation Model is a computerized simu-
lation model written in the Fortran IV Computer Language and adapted 
to the IBM Model 370/158 computer. Its primary purpose is to provide 
information which will aid management of country grain elevators in 
their analysis of questions concerning long-range changes in operations 
by simulating the effects of alternative plans under a variety of 
projected economic conditions. Us~ng the firm's most recent fiscal 
year financial statements, operating and investment data, and manage-
ment 1 s projections concerning future economic conditions as a base of 
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information, the model simulates the financial results of the firm's 
activities over a selected period of years. Projections and assump-
tions concerning operations, investments and future economic conditions 
may be varied in order to compare alternative plans under various 
operating conditions. 
The model is designed to be flexible so that proposed operations 
of most country grain elevator firms may be analyzed. The model is 
designed to compute income taxes and distribute earnings for three 
alternative forms of business organization; these being: sole pro-
prietorship, parternship, or Subchapter 'S' corporation; regular 
corporation; and cooperatives. Grain handling and storage operations 
may be simulated stochastically or deterministically. In addition to 
the analysis of grain operations six sideline enterprises may also be 
analyzed; these are: Feed; Seed; Grain; Fertilizer; Farm supplies; 
and Other Enterprises. 3 As desired by management any number or all 
of these enterprises may be included in the analyses. The model is 
also flexible in its length on analysis. From one to five periods may 
be simulated. 
The model is designed to aid in the analysis of long-range changes 
in operations. Questions concerning expansion or disposal of grain 
storage facilities may be analyzed. Similarly, the model may be used 
to analyze questions concerning the addition, expansion or disposal of 
side line enterprises. With regard to the addition or expansion of 
facilities, the model may be used to compare different sizes of facili-
ties with each size carrying a different estimated cost and revenue 
generating potential. Additionally, the effects of alternative 
financing arrangements may be compared in analyses involving an 
additional investment. All of these types of questions may be 
evaluated under different assumptions concerning future economic 
conditions. 
38 
Another important use of the model concerns the evaluation of the 
impact of government farm programs on grain elevator firms. Govern-
ment programs which affect farmers' decisions concerning acres of grain 
planted and harvested, volumes of grain stored and length of storage 
time have great impact on country grain elevator firms. The model may 
be used to help management access the impact of these types of govern-
ment farm programs. 
Step 1: Initialize Identifiers (a) 
This step initializes certain identifiers to prescribed values to 
insure proper computer storage. 
Step 2: Read Firm and Decision Data (a) 
This step reads input data concerning the firm's financial posi-
tion, base year operations and operating decisions. The Data Input 
Forms are shown in Appendix A. 
Step 3: Print Firm and Decision Data (a) 
This step prints important i~formation and those assumptions upon 
which the analysis is based. An example of this output is shown in 
Appendix B. 
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Step 4: Assemble Firm Accounts (a) 
The program uses a set of income, expense and balance sheet 
accounts. Each of these accounts is a summation of several subaccounts. 
This data is initially received in the subaccounts included in the 
Data Input Forms shown in Appendix A. This step assembles this infor-
mation into the main accounts used by the program. 
Step 5: Update Balance Sheet Accounts (c) 
The first step in any simulated period is to execute end-of-
period accounting adjustments. These adjustments could have easily 
been executed before the ending balance sheet is computed and printed. 
But, by placing these adjustments after the balance sheet is printed 
a more detailed account of the year's operations is presented. For 
example, if the accounts receivables calculated for the year's sales 
were collected before the balance sheet is printed, the account 
would have a zero balance on the balance sheet. By collecting the 
accounts receivables after the balance sheet is printed full disclosure 
of the accounts receivables is presented. The following accounting 
adjustments are executed in this step: 
(1) Collect accounts receivable; 
(2) Collect accrued storage charges; 
(3) Pay accounts payable; 
(4) Pay income taxes payable; 
(5) Pay other current liabilities; 
(6) Pay notes payable; 
(7) Adjust for advances received from sales; 
(8) Adjust for accrued expenses. 
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Step 6: Analyze New Investment 
This step, executed only in the first simulated period, reads and 
assembles information concerning the cost, financing and depreciation 
of the new investment in equipment or facilities. This step also 
assigns depreciation data to the appropriate enterprise and accounts 
for the new investment by adding the value of the investment to the 
plant, property and equipment account and adding the amount of new 
long term notes to the long term debt account. New long term notes 
are assigned to the loan analysis and appropriate equity accounts are 
adjusted if any part of the new investment is financed internally. 
Step 7: Print New Investment Information 
This step prints important information concerning the new invest-
ment to show in detail the new investment being analyzed. Information 
printed includes the cost, financing and depreciation of the new 
investment asset. This step is executed only in the first simulated 
period. An example of this output is shown in Appendix B. 
Step 8: Grain Volume Analysis (c) 
The purpose of this step is to determine the revenue from wheat 
handling and storage operations in any simulated period. Revenues 
from handling and storage activities and dividends from terminal 
associates comprise the amount of total revenue. 4 The key factor used 
in determining these three sources of revenue is the volume of wheat 
handled. Estimation and use of this factor are discussed later in this 
section. 
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The Grain Volume Analysis is organized such that the origional 
function of the Grain Enterprise Subroutine is retained. This sub-
routine operates on a gross margin basis and is used to account for the 
5 
storage, handling, purchase and sale of all grains except wheat. Even 
though the wheat handling and storage operations are analyzed separate-
ly from the Grain Enterprise Subroutine, the results of the wheat 
analysis are presented along with the results from all other grain 
operations in the Grain Enterprise income statement. Likewise, the 
expenses of both wheat and other grain operations are compiled in the 
Grain Enterprise Subroutine and are presented in the income statement 
within the Grain Enterprise. 
As stated above the key factor used in determining revenue from 
wheat operations is the volume of wheat handled. This factor may be 
determined by three alternative methods: (1) Stochastic Method; 
(2) Yield Times Acres Method; and (3) Volume Method. Each of these 
methods is explained in detail following a general description of the 
Grain Volume Analysis. Regardless of the method used to compute the 
volume of wheat handled, the procedure of determining the revenue from 
wheat handling and storage operations is essentially the same. This 
procedure is discussed below. 
Handling Revenue 
The volume of wheat handled, calculated by one of the three methods 
mentioned above is assumed to be the volume received by the firm during 
the harvest period. It is also assumed to be the total volume of wheat 
handled in each simulated year. To simplify the analysis, this volume 
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figure is assumed to be received at one point in time rather than over 
a period of several weeks. 
To compute handling revenue the following equation is used: 
Handling Revenue = Volume Handled x Handling Margin 
The number of bushels handled is multiplied by the handling margin per 
bushel. This margin is a 'net' handling margin which represents the 
handling margin net of any transportation costs (per bushel) paid by 
the firm. Thus, if the handling margin charged by the firm is 53 
cents per bushel and the transportation cost is 23 cents per bushel, 
the net handling margin for the firm is 30 cents. 
Storage Revenue 
The storage revenue is calculated in 'bushel-month' uhits and is 
based on management's assumptions concerning the percentage of wheat 
handled which is stored at harvest, wheat storage capacity of the local 
elevator and the yearly selling pattern of stored wheat. Management 
estimates the percentage of the volume handled which is stored at 
harvest. This percentage is multiplied times the volume handled to 
compute the volume of wheat stored; it is assumed that stored wheat is 
stored for at least one month. The volume handled less the volume 
stored is the volume of wheat sold at harvest. Wheat which is sold 
at harvest is assumed to be moved immediately and thus is not stored. 
The calculations mentioned above compute the volume of wheat from 
the 'new crop' which is stored by the local firm. In addition to this 
storage volume the firm may have some of the previous year's wheat in 
local storage at harvest (carry-in volume). If so, the volume of wheat 
carried-in is added to the volume to be stored from the new crop to 
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compute the total amount of wheat to be stored. At harvest time the 
firm may also have wheat stored in a terminal facility. This volume 
is the firm's carry-in in the terminal facility. As stated earlier, 
the harvest time is viewed as a single point in time. At this time 
the total amount of wheat stored by the firm is the total of local 
and terminal carry-in volumes plus the volume of the 'new crop' 
stored (Figure 2). 
Prior to harvest, elevator managers may desire to move some wheat 
from the local facility to the terminal facility in order to make room 
for the new crop. Also, managers may desire to keep a specified num-
ber of bushels in local storage to blend with the earliest wheat 
received at harvest. These two considerations are included in the 
model by allowing management to specify a maximum volume of wheat to 
have in local storage prior to harvest. If, at the end of the storage 
year, the volume stored locally exceeds this maximum volume figure, 
the excess is moved to terminal storage. At the end of the 12 month 
storage period the firm may have wheat stored at the terminal facility. 
If so, the volume moved (excess over the specified maximum figure) is 
added to the volume in terminal storage to compute the local firm's 
carry-in volume in the terminal facility. 
The selling pattern of the stored wheat is described by the 
storage time factor which is designed to allow management to estimate 
the timing of sales over a 12 month period. The 12 month period covers 
the time from one harvest to the next. The selling pattern is viewed 
as the schedule of wheat shipments because grain is assumed to be 
moved irrnnediately from storage when it is sold. For each month of the 
12 month period following harvest, management determines the percentage 
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of total volume stored at harvest which is expected to be in storage 
each month. Figure 3 illustrates an example of the storage time fac-
tor for one 12 month period. This illustration may be interpreted in 
the following manner: 
(1) 100 percent of the total volume of wheat stored at harvest is 
stored for one month; 
(2) 90:percent of the total volume of wheat stored at harvest is 
stored for two months; 
(3) 85 percent of the total volume of wheat stored at harvest is 
stored for three months; 
(12) 30 percent of the total volume of wheat stored at harvest is 
stored for 12 months. 
It should be noted that the storage time factor for a specific 12 month 
period describes the selling pattern of not only the volume of the new 
crop stored, but also the local and terminal carry-in volumes from the 
previous year. Management determines a storage time factor for each 
simulated year. 
The selling schedule and the local elevator's wheat storage capa-
city are used to compute bushel-months of storage in both the local and 
terminal facilities. While the storage time factor applies to the 
total volume stored in both local and terminal facilities, the model 
keeps separate account of local and terminal bushel-months of storage. 
As stated earlier, at harvest the volume of the new crop stored plus 
the local carry-in volume determine the volume needed to be stored at 
the local elevator. If the sum of these two volumes exceeds the wheat 
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storage capacity of the local elevator, the excess is moved to the 
terminal facility. Thus the total amount stored (at harvest) in the 
local facility is the lesser of the storage capacity or the volume 
needed to be stored locally. Similarly the total amount stored in the 
terminal facility is the terminal carry-in (if any) plus the excess 
volume moved from the local facility. Therefore, the total volume 
stored at harvest is the total volume stored locally plus the total 
volume stored in the terminal facilities. As stated above the storage 
time factor applies to the total volume stored at harvest (Figure 2). 
Storage revenue is computed by compiling the total number of 
bushel-months of storage both in the local facility and in the terminal 
facility. This is accomplished by computing the bushel-months figure 
for each month of the 12 month period for both the local and terminal 
elevator facilities. The program analyzes each month of the 12 month 
period separately. Using the storage time factor the program computes 
the volume of wheat in storage each month and compares this figure to 
the volume in storage in the previous month. This determines the 
volume of grain moved between months. The program is designed so that 
the first wheat moved (sold) is removed from terminal storage because 
the storage fee paid by the local firm to the terminal is assumed to be 
equal to orgreater than the storage fee the firm charges its 
customers. This means that the firm may break even or lose storage 
revenue by storing wheat in the terminal facility; thus, the first 
wheat sold is moved from the terminal facility in order to reduce 
storage revenue losses. The volume stored in the terminal facility 
is reduced as described by the storage time factor each month until 
the volume stored in the terminal is reduced to zero. At this time 
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movements of wheat are taken from the local facility. Wheat is 
assumed to be shipped from the facility as soon as it is sold and all 
wheat is stored for full month periods. 
Figure 4 illustrates the use of the local storage capacity and 
storage time factor. The bushel-months of storage in the local faci-
lity (BMLi) and in the terminal facility (BMT.) are shown for each of 
l 
the 12 months, i = 1, 12. The 
12 
stored locally (I BML.) and in 
i=l l 
program compiles the total bushel-months 
12 
the terminal (I BMT.). Storage revenue 
i=l l 
is then calculated by subtracting the cost of storage in the terminal 
facility from the storage revenue collected by the firm: 
12 12 12 
Storage Revenue= [I BML. +I BMT.] x Rl - I BMT. x R . 
i=l l i=l l i=l l t 
R1 is the storage fee per bushel per month received by the firm for 
storing customers' wheat and R is the storage fee per bushel per month 
t 
paid by the firm for terminal storage. To account for shrinkage, 
spoilage and spillage, a "pencil shrink" factor is used. Management 
specifies the pencil shrink factor which is the percentage of wheat 
storage revenue lost due to shrinkage, spillage and spoilage. The 
storage revenue is reduced by this amount. 
If desired by management a secondary wheat volume capacity may be 
specified if they wish to reserve storage space for another grain at 
6 
some specified time after wheat harvest. Figure 5 illustrates the use 
of the secondary wheat capacity. The month from harvest in which the 
second capacity takes effect is specified by management. In Figure 5 
the second capacity takes affect at the end of the fifth month, however, 
the secondary capacity can be specified to take affect in any month. 
At that time if the volume stored locally exceeds the secondary capacity, 
the excess is moved into terminal storage; and for the remaining months, 
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the secondary capacity is recognized as the local storage limit. It 
should be noted that storage and handling of the secondary grain is not 
accounted for in the Grain Volume Analysis. As with all other grains, 
the secondary grain is accounted for in the Grain Enterprise Subroutine. 
Dividend Revenue 
Dividends from regional or terminal associates may be received by 
the firm. The amount of this revenue is based on the volume of wheat 
sold by the firm to the associate. Management estimates the percentage 
of grain handled which will ultimently be sold to the regional or termi-
nal associate. The management also estimates the dividend rate per 
bushel for each simulated period. Thus, the dividend revenue is com-
puted by multiplying the number of bushels sold to the regional or 
terminal associate times the dividend rate per bushel. 
Methods of Determining the Volume of Wheat Handled 
As stated earlier, the program contains three alternative methods 
by which the volume of wheat handled may be computed. Management 
selects the method to be used in the analysis. These three methods are 
discussed below. 
Stochastic Method 
This method used information concerning historical trend of wheat 
yields in the firm's trade area along with the observed variance of 
yields about this trend to estimate wheat yields for the simulated 
periods. To compute the volume of wheat handled each year by the 
Stochastic Method, five pieces of information are needed in the program: 
(1) Acres of wheat harvested in firm's trade area; 
(2) Expected mean yield per acre in the trade area; 
(3) Standard deviation of yield per acre in the trade area; 
(4) A random number; 
(5) Volume of wheat handled option selected. 
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A detailed discussion of each piece of information mentioned above is 
presented following a general discussion of the stochastic process. 
The stochastic process uses the following equation to calculate 
wheat yields: 
Yield = Mean Yield + Random Number x Standard Deviation 
The mean yield is the mean yield expected by management in the trade 
area for the period being simulated. The random number is provided by 
Gause Subroutine which generates random numbers from a Gaussian Distri-
bution (normal distribution with mean of zero and standard deviation of 
one). The random numbers generated range between plus three and minus 
three standard deviations from the mean of zero of the Gaussian Distri-
bution. The standard deviation is the standard deviation of yields in 
the trade area. Using the above equation, if the expected mean yield 
is 25 bushels per acre and the standard deviation of the mean yield is 
5 bushels per acre, the greatest possible range of yields ~s from 10 to 
40 bushels per acre: 
10 25 + (-3) x 5 
40 25 + (+3) x 5 
The yield used in this method is highly dependent on the random number 
generated from the probability distribution. The resulting yield 
figure is used in the following equation: 
Volume Handled = Yield Per Acre x Acres 
The volume handled is calculated by multiplying the stochastically 
determined yield by the numbers of acres in the trade area. 
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There are several alternative ways in which the Stochastic Method 
may be used in the analysis. The information needed and the optional 
uses are discussed in detail below. 
Acres Harvested in Trade Area. The term trade area is used to 
define the number of wheat acres served by the firm in a given geo-
graphical area. It is assumed that all wheat harvested by customers 
of the firm in the trade area is handled by the firm. Management may 
divide the volume handled in a previous year by the average yield in 
the area that year. This calculation shows approximately the number 
of acres harvested by customers in the trade area in that year. If 
this procedure is repeated for several years, management should be 
able to estimate the number of acres harvested by customers in its 
trade area. 
There are several ways in which the acreage factor may enter the 
analysis. Acres may be assumed constant for each simulated year in 
order to observe the affects of yield variability. Acres may be set 
at high or low levels in order to view the effects of certain economic, 
governmental or weather related conditions as well as the effects 
of the gain or loss of customers. Acres may also be varied over the 
years as deemed reasonable by management. The number of acres in the 
firm's trade is estimated by management for each simulated year. 
Expected Mean Yield. Expected mean yields are needed for each 
year of the analysi$. An analysis of historic wheat yields for each 
county in Oklahoma was performed to provide management with projected 
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mean yields and a measure of the variability of yields. These figures 
serve as a guideline for management and are included in the material 
provided to users of the model. This analysis was not necessary to 
the development of the simulation model. Its purpose is to provide 
management with estimates of future mean yields and a measure of past 
yield variation. 
The projected mean yields are based on separate analysis of each 
county's reported mean yield from years 1945-1975. 7 For each county 
a trend line was fitted to the data using a computerized regression 
1 . 8 ana ysis program. This packaged program was used to fit four separate 
equations to the data using time (in years) as the independent variable 
and the mean yield as the dependent variable. The four estimated 
equations are: 
(1) Linear, Y = A + BX 
(2) Natural Log, LN(Y) = A + BX 
(3) Double Log, LN(Y) = A + BLN(X) 
(4) Time Lag, Y A + BY(T-1) + ex 
Figure 6 illustrates the trend lines fitted by the above equations. 
For each county, the best fitting equation was selected using the 
highest "F statistic" as the selection criteria. The selected equation 
was then used to project mean yields for years 1976-1990. These pro-
jected mean yields by county for years 1977-1981 are supplied to 
management to serve as an aid if needed during the completion of the 
Data Input Forms. Management may feel that the projected county 
average yields are not representative of the firm's trade area. If 
so, management may adjust the yield figures used in the analysis to 
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more closely represent management's expectations. As stated earlier, 
the projections developed herein are to serve only as a guideline to 
management and may be adjusted as management feels necessary. 
Standard Deviations. The computerized regression analysis program 
also computes the standard deviation of the best fitting equation. 
These measures of yield variability, like the projected yields, are to 
served as a guideline to management and thus may be adjusted as manage-
ment feels necessary. But, it should be noted that the stochastic 
process selects random numbers which range from plus three to minus 
three standard deviations of the mean. If three times the standard 
deviation of the mean yield is greater than the mean yield, there is a 
possibility that a negative yield will be generated. To avoid negative 
yields in the analysis, management should make sure that three times 
the standard deviation of the mean yield does not exceed the mean yield. 
The standard deviation of the mean yield computed by the regression 
analysis program are supplied to management to serve as an aid if 
needed during the completion of the Data Input Forms. 
Random Numbers (Subroutine Gause). 9 Random numbers are provided 
by Subroutine Gause which generates random numbers from a normal dis-
tribution with mean of zero and standard deviation of one. 10 This 
Gaussian Distribution is shown in Figure 7. The range of the random 
numbers is from -3.0000 to +3.0000 with numbers selected in discrete 
intervals of four decimal places. As defined by the normal distribu-
tion, 68.27 percent of the random numbers generated will lie in the 
interval between minus one and plus one standard deviations of the 
mean; 95.45 percent will lie between minus two and plus two standard 
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deviations of the mean; and 99.73 percent will lie between minus three 
and plus three standard deviations of the mean. 11 
The random number generator, Subroutine Gause, is given a seed 
value which initilaizes the random number selecting process. With a 
given seed value, the sequence of numbers generated is always the 
same. The seed value may be changed to generate a new sequence of 
numbers. For example, assume that 20 yields are analyzed each year 
over a five year analysis (100 numbers generated). This same sequence 
of 100 numbers is generated in the following five year analysis unless 
the seed value is changed. If the seed value is changed, a new 
sequence of numbers is generated. This reoccuring sequence of numbers 
is advantageous when management desires to retain the stochastic 
determination of yields but wants to isolate the effects of other 
factors. If management desires to view several separate stochastic 
analyses, the seed value may be changed to generate a new sequence of 
numbers for each analysis. 
Options. There are several options concerning the use of the 
stochastic determination of yields. First, a single yield may be 
determined each period to observe a likely pattern of yields over the 
simulated years. This may be accomplished by generating and analyzing 
one yield each year or by generating and analyzing up to 25 yields 
each year and selecting a particular yield to be used in the analysis. 
For example, 25 yields may be generated and analyzed using the results 
of the first yield generated. This gives the same effect as generating 
one yield per period but provides ~ore information to management. 
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Management can compare the results of the first iteration to any of the 
other 25 iterations to see whether the first yield generated was a high, 
low or some average yield for that period. 
Second, from 1 to 25 yields may be generated and analyzed and 
management may choose the minimum, maximum or mean yield to be used in 
the analysis. If the change in operations is to be analyzed under the 
best probable conditions each period, the maximum yield is selected. 
For the poorest probable conditions the minimum yield is selected. 
Selection of the mean yield indicates average conditions are to prevail. 
It should be noted that the minimum, maximum or mean selection refers 
to the yield and thus the volume handled and under almost all condi-
tions to total revenue from wheat operations. 
Yield Times Acres Method 
This method uses the following equation to compute the volume 
handled: 
Volume Handled= Yield x.Acres 
Management simply estimates the expected yield and harvested wheat 
acres in the trade area for each year of the analysis. Using this 
method the effects of yields may be viewed while acres are held con-
stant over the period of analysis. Management may evaluate plans 
under a variety of yield-acreage combinations. 
Volume Method 
Under this method management simply estimates the volume of wheat 
to be handled each period. Different volumes may be analyzed without 
specific regard to acreage and yield factors. This method is designed 
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to be used when managers desire to analyze the impact of specific 
' 
volumes handled. The Volume Method is also easily used in analyses 
in which the volume of wheat handled is not of great consequence to 
the results of the simulation. 
Step 9: Print Grain Volume Analysis (c) 
This step prints the results of the Grain Volume Analysis and the 
information and assumptions on which the analysis is based. Examples 
of this output are shown in Appendix C. 
Step 10: Loan Analysts (c) 
This step computes the amount of short term operating debt needed 
for the period and computes the amount of long term interest and prin-
cipal payments which are due in the period. Management estimates a 
minimum cash balance to be maintained for the period. If the cash 
balance falls below this level the amount needed to meet the minimum 
balance is borrowed. This step then calls Subroutine Loan which 
calculates the interest and principal payments which are due in the 
year being simulated. 
Subroutine Loan 
Subroutine Loan is called each year by the main program to compute 
the interest and principal payments due that period for each individual 
long term loan. The data used by Subroutine Loan is read in the main 
program. For each loan the remaining life, interest rate, unpaid bal-
ance and type of loan are read into the program as data. Figure 8 
presents the flow chart for Subroutine Loan. 
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PAYMENT 
Subroutine Loan considers three types of loans: 
1) Installment Loan - an amortized loan with equal annual payments. 
Over the life of the loan the prinicpal component of the pay-
ment increases while the interest component decreases. 
2) Connnercial Loan - consists of equal annual principal payments 
with interest paid on the remaining unpaid balance. Over 
the life of the loan the principal payment remains constant 
while the interest payment decreases as the unpaid balance 
decreases. 
3) Term Loan - an arrangement in which only interest payments are 
made each year; the principal is paid in a lump sum at the 
termination of the loan's life. 
Step 11: Print Loan Analysis (c) 
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This step prints the results of short and long term loan analyses. 
An example of this output is shown in Appendix B. 
Step 12: Update Income and Expense Accounts (c) 
This step updates direct and indirect expense accounts for the 
enterprises used in the analysis and updates overhead expense, other 
expense, other income, and operating and service income accounts for 
the firm. These accounts are updated using management determined 
annual growth rates. Interest expense is updated by totaling the 
amounts of short and long term interest payments due in the period. 
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Step 13: Call Enterprise Subroutines (b) 
This step calls the Enterprise Subroutines included in the analy-
sis. These are the: Feed; Seed; Grain; Fertilizer; Farm Supplies; 
and Other Enterprises. Management specifies the enterprises to be 
included in the analysis; all, none or any combination of these enter-
prises may be analyzed. 
The Enterprise Subroutines for the six enterprises are identical. 
The data requirements, calculations and computer output are the same 
for each enterprise. Thus, in the following discussion, no reference 
is made to a particular Enterprise Subroutine. The discussion is 
applicable to the analysis of all enterprises. 
Each enterprise may consist of a number of product subclasses. 
Management may list the desired product subclasses on the first page 
of each enterprise's input forms as shown in the Data Input Forms in 
Appendix A. For each product subclass the following base year informa-
tion is needed: 
(1) Sales; 
(2) Purchases; 
(3) Physical Units of S~les; 
(4) Beginning Inventory; 
(5) Ending Inventory. 
If product subclass records are not available, total enterprise figures 
may easily be used. Using the sales and cost of sales information 
mentioned above, the Enterprise Subroutine computes revenues on a gross 
margin basis. This means that the gross profit on sales in each simu-
lated year is calculated to be a percentage of total enterprise sales. 
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This percentage or gross margin is specified by management for each 
enterprise. The gross margin is not specified for each subclass of 
products within an enterprise; an average gross margin for all products 
within the enterprise is used. 
Enterprise sales and expenses are calculated each period on a 
growth rate basis. For each enterprise management specifies an annual 
growth rate for sales and for each of the 14 direct and indirect ex-
pense categories. 
Inventories are maintained and purchases are calculated using the 
"average number of days-in-inventory figure. Purchases are calculated 
to meet the projected sales for the period in accordance with the 
beginning inventory and the desired level of ending inventory which is 
calculated using the "days-in-inventory" figure specified by manage-
ment. 
The Enterprise Subroutine calls Subroutine Reed in the base year 
to supply the enterprise base year information. Subroutine Dprn is 
called each simulated year to provide detailed depreciation informa-
tion. Subroutine Update is called each simulated year to update 
sales, purchases and inventories. 
The flow chart in Figure 9 presents a simple outline of the Enter-
prise Subroutine. The same steps are executed for all six individual 
Enterprise Subroutines. The basic steps shown in the flow chart are 
presented below. 
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Assign New Investment Data 
This step assigns new investment, depreciation and operating data 
and is executed in the base year by the appropriate Enterprise Sub-
routine. 
Call Subroutine Reed 
Subroutine Reed is called only in the base year by each of the six 
enterprises to read the enterprise data needed in the analysis. This 
subroutine also organizes the enterprise expense accounts by assembling 
the subaccounts presented in Data Input Fonns into the 14 major expense 
accounts. The steps executed by Subroutine Reed are briefly presented 
below. The steps discussed follow the flowchart pictured in Figure 10. 
Read Sales, Purchases and Inventory Data 
The following base year information is read for each subclass of 
products handled by the enterprise: 
(1) Sales; 
(2) Purchases; 
(3) Physical Units of Sales; 
(4) Beginning Inventory; 
(5) Closing Inventory. 
This step also reads the days-in-inventory figure and the gross margin 
' 
figure and the annual growth rate for sales. 
Read Other Income and Other Expense Data 
This step reads base year other income and other expense accounts 
and their annual growth rates. 
1 
READ SALES DATA 
2 
READ OTHER DATA 
3 
READ EXPENSES 
READ EXPENSE GROWTH RATES 
ASSEMBLE EXPENSES 
4 
READ DEPRECIATION DATA 
PRINT DEPRECIATION DATA 
Figure 10. Flow Chart of Subroutine Reed 
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Read and Assemble Expense Data 
This step reads the direct and indirect expense accounts contained 
in the Enterprise Information section of the Data Input Forms. These 
subaccounts are assembled into the 14 major direct and indirect expense 
accounts used by the program. The annual growth rates for the 14 di-
rect and indirect expense accounts are also read into the model. 
Read and Print Depreciation Data 
The depreciation data for the enterprises's assets, as shown in 
the Data Input Forms in Appendix A, is read and important depreciation 
information is printed. An example of this output is shown in Appendix 
B. 
Call Subroutine Dprn 
Subroutine Dprn computes depreciation expense, accumulated depre-
ciation and book value for the depreciable assets of each enterprise. 
The information needed for computing depreciation is read into the 
model by Subroutine Reed. 
Each enterprise may have four categories (classes) of assets: 
(1) buildings; (2) machinery and equipment; (3) autos and trucks; and 
(4) warehouses. Within each category there may be up to ten specific 
assets. The maximum number of assets within a category may be changed 
by redimensioning appropriate arrays in the computer program. 
Subroutin Dprn is called by ,each enterprise subroutine in each 
simulated year except the base year. All computation of transferred 
depreciation figures is computed and stored in memory the first time 
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Subroutine Dprn is called. In all remaining simulated years the appro-
priate stored figures are compiled and transferred to the Enterprise 
Subroutine. 
Subroutine Dprn is programmed to calculate depreciation by four 
methods: (1) Straight-line; (2) Sum-of-Years Digits; (3) 200% Declin-
ing Balance (4) 150% Declining Balance. The user selects the method 
to be used for each specific asset. If salvage value is considered, 
the amount of salvage value is included in the input data. If addi-
tional first year depreciation is considered, this decision is also 
included in the input data. Subroutine Dprn contains no test to insure 
that the assets meet the I.R.S. requirements for additional first-year 
depreciation, so this option is used only when indicated by the user. 
The Declining Balance Methods (200% and 150%) contain three widely 
used options: 
1) Declining Balance Depreciation is calculated in the 'regular' 
manner. 
2) All remaining book value is depreciated at the end of the 
asset's life. 
3) Switch from Declining Balance to Straight-line when conditions 
are met. The conditions are: Internal Revenue Code allows a 
company to switch from Declining Balance to Straight-line when-
ever the Straight-line annual depreciation on the remaining 
book value is greater than the Declining Balance amount. 
The decision to use any of these options rests with the management who 
indicates the option to be used. 
The following steps as presented in the flowchart in Figure 11 
outline the procedure followed for computing depreciation by each 
method. 
Compute Depreciation Schedule for Previous Years 
70 
The depreciation data for each asset reflects the status of the 
asset in the first year of its life. From this point the program 
develops the asset's depreciation schedule. This step computes the 
depreciation schedule from the first year of life to the first simu-
lated year of the analysis. These figures (previous depreciation 
expense, previous book value and previous accumulated depreciation) are 
used to compute depreciation figures for the simulated years. 
Compute Depreciation Schedule for Simulated Years 
This step computes the appropriate depreciation figures for the 
simulated years. This step takes into account the possibility that 
the life of an asset may extend beyond the number of years simulated 
or that the life of an asset may expire before the end of the simula-
tion analysis. These values are computed and stored in the first 
simulated year. In subsequent simulated years, the appropriate figures 
are retrieved from storage and thus are computed only once. 
Compile Total Depreciation for Class of Assets 
This step compiles and stores total depreciation figures for each 
class of assets for each simulated period. The figures stored for 
each simulated year for each enterprise are: 
COMPUTE DEPRECIATION 
SCHEDULE FOR YEARS PRIOR 
TO SIMULATED YEARS 
COMPUTE DEPRECIATION 
SCHEDULE FOR SIMULATED 
YEARS 
STORE COMPUTED DEPRECIATION 
SCHEDULES FOR EACH ASSET: 
DEPRECIATION EXPENSE/YEAR 
ACCUMULATED DEPRECIATION/YEAR 
BOOK VALUE/YEAR 
SELECT APPROPRIATE YEAR'S 
FIGURES TO RETURN TO 
MAIN PROGRAM 
SELECT 
DEPRECIATION 
METHOD 
Figure 11. Flow Chart of Subroutine Dprn 
(1) Depreciation expense per asset class; 
(2) Book Value per asset class; 
(3) Accumulated depreciation per asset class. 
Compile Total Depreciation for the Enterprise 
This step is executed each period Dprn is called. The needed 
values are stored in memory. This step compiles the following total 
enterprise figures for each simulated period: 
(1) Total depreciation expense; 
(2) Total book value; 
(3) Total accumulated depreciation. 
Compute Sales, Purchases and Inventories (Subroutine Update) 
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In the base year, these figur,es are computed directly from the 
base year data in the Enterprise Subroutine. In simulated years these 
figures are updated by annual growth rates and are computed in Sub-
routine Update. 
Subroutine Update is an integral step in the deterministic simula-
tion process. Subroutine Update is called each simulated year to 
update and compute enterprise sales, purchases and inventories. The 
flowchart in Figure 12 shows Subroutine Update's major steps which are 
discussed below. 
Update Sales 
For all enterprises except Farm Supplies and Other Enterprise, this 
step updates total sales by first increasing the sales price per unit 
for each subclass of products by the annual growth rate. The physical 
FEED :ENTERPRISE 
SEED ENTERPRISE 
GRAIN ENTERPRISE 
FERTILIZER ENTERPRISE 
FARM SUPPLIES ENTERPRISE 
OTHER ENTERPRISE 
COMPUTE 
CLOSING 
INVENTORY 
UPDATE 
TOTAL 
SALES 
Figure 12. Plow Chart of Subroutine Update 
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units of sales for the product subclasses remain at the quantity 
specified for the base year. Thus, for a subclass the updated sales 
figure is calculated by multiplying the updated price per unit times 
the units of sales. The updated sales figures for each subclass of 
products are summed to compute the updated total sales for the enter-
prise. 
Sales of the Farm Supplies and Other Enterprises are updated on a 
total sales basis. The previous year's total sales are updated using 
the specified annual growth rate. 
Compute Goods Needed, Inventories and Purchases 
Based on the updated enterprise sales figure (be either method 
discussed above) this step first computes the amount of goods needed 
to meet. t.he updated. sales by using the gross margin specified by manage-
ment. The amount of goods needed to meet the sales may be viewed in 
terms of the cost of goods sold. Next the desired level of ending 
inventory is determined using the days-in-inventory figure specified 
by management. The percentage of the year in which goods are in inven-
tory is calculated by dividing the days-in-inventory figure by 365. 
This percentage is multiplied times the total sales for the year to 
compute the ending inventory. Given the cost of goods sold and the 
beginning inventory (previous year's ending inventory) the program 
computes the amount of purchases necessary to meet the desired level 
of ending inventory. 
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Compute Gross Profit on Sales 
Using the information calculated in the previous step by either 
the Enterprise Subroutine or the Update Subroutine, total goods avail-
able for sale are calculated by adding purchases to the beginning 
inventory. The ending inventory is subtracted from the total goods 
available for sale to calculate cost of goods sold. Then, the cost 
of goods sold is subtracted from total sales to compute gross profit 
on sales. 
Compute Percentages_ 
This step computes percentages which express each item in the 
cost of goods sold section as a percentage of total sales. The speci-
fic percentages computed are: 
(1) Purchases/Total Sales; 
(2) Beginning Inventory/Total Sales; 
(3) Ending Inventory/Total Sales; 
(4) Goods Available for Sale/Total Sales; 
(5) Cost of Goods Sold/Total Sales; 
(6) Gross Profit on Sales/Total Sales. 
Compute Expenses 
Total direct expenses are computed by totaling the direct expense 
component of each of the 14 main expense categories. The total indir-
ect expenses are computed in the same manner. Total direct expenses 
and total indirect expenses are summed to calculate total enterprise 
expenses. 
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Step 14: Print Enterprise Data (a) 
This step prints management's assumptions and information which 
are important to enterprise operations. Important data is printed for 
each enterprise included in the analysis. An example of this output 
is shown in Appendix B. 
Step 15: Print Enterprise Income Statement (b) 
This step prints an income statement for each enterprise. In the 
base year, base year operating figures provided by management are 
printed to show the results of operations in the base year. In simu-
lated years, the results of simulated operations are printed. An 
example of this output is shown in Appendix B. 
Step 16: Print Enterprise Depreciation Analysis (b) 
This step prints depreciation information by class of assets for 
each enterprise included in the analysis. Total depreciation expense 
for the year, total book value and total accumulated depreciation are 
printed for each class of assets. This output information shows a 
breakdown of total depreciation expense for each enterprise. An 
example of this output is shown in Appendix B. 
Step 17: Compile Firm Operating Results (b) 
This step compiles firm operating results from the operations of 
each enterprise. 
Step 18: Print Firm Income Statement (b) 
This step prints the results of the firm's operations for the 
year. The income statement presents net firm income before payment 
of income taxes. An example of this output is shown in Appendix B. 
Step 19: Update Balance Sheet Accounts (c) 
This step accounts for payment of long term principal payments, 
change in inventories and accounts for the year's operations. The 
operating profit is adjusted for accounts receivable, uncollectable 
accounts and accounts payable. 
Step 20: Compute Taxation and Distribution of Earnings 
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This step computes income taxes and the distribution of earnings 
for three forms of business organization: (1) sole proprietorship, 
partnership or Subchapter S corporation; (2) corporation; and (3) 
cooperative. The taxation and distribution of earnings procedures for 
each of these three forms of business organization are discussed below. 
Sole Proprietorship, Partnership or Subchapter S Corporation 
An entity organized as a sole proprietorship, partnership or 
Subchapter S corporation does not pay income taxes. The owner of a 
business reports the taxable income from the business on his personal 
income tax return. Likewise, a partner in a business follows the same 
procedure. The earnings of a corppration formed as a Subchapter S 
corporation are not taxed to the entity but are taxed to the share-
holders of the corporation. There are certain qualifications which a 
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corporation must meet in order to elect to be taxed as a Subchapter S 
12 
corporation. For purposes of this model it is assumed that a busi-
ness formed as a Subchapter S corporation meets I.R.S. requirements 
and that all income and net operating losses are passed on to its 
shareholders, whether or not the income is actually distributed. 13 
Since these forms of business organization are not subject to 
income tax, all earnings are available for distribution to owner(s) 
or shareholders. Management determines the percentage of earnings to 
be distributed. This amount is withdrawn from the earnings, and the 
earnings which are not distributed are credited to the owner(s) equity 
account. Compensentating entries are made to the cash account balance. 
In case of a loss, owner(s) or shareholders do not receive dividends 
and the equity and cash accounts are reduced by the amount of the loss. 
Corporation 
Earnings of a corporation are taxed at corporate rates. The 
amount of investment tax credit to be applied to the income tax is 
specified by management for each simulation period. Thus the amount 
of income taxes payable is reduced by the amount of investment tax 
credit. 
Income after taxes is available for distribution. Management 
determines the percentage of after tax income to be distributed to 
shareholders. This amount is subtracted :from the after tax income. 
The remaining balance is considered to be available for allocation. 
Management specifies the percentage of this balance to be placed in 
reserve. This amount is subtracted from the retained earnings and is 
placed in the reserve account. Compensating entries are made in the 
79 
the cash account. In case of a loss, shareholders receive no divi-
dends and the retained earnings is reduced by the amount of loss. If 
the loss exceeds the retained earnings, the corporation's common stock 
is reduced by the amount of the excess. Compensating entries are made 
in the cash account. 
Cooperative 
Cooperatives may operate under exempt or non-exempt status for 
14 Federal income tax purposes. Since the large majority of grain ele-
vator cooperatives operate under the non-exempt status, the taxation 
and distribution of earnings procedures used by the model are fitted 
to the non-exempt cooperative. 
For taxation purposes, the federal requirements for non-exempt 
cooperatives state that: (1) tax deduction is allowed for true 
patronage refunds; (2) interest (stock dividends) is considered to be 
taxable income; and (3) extraneous income is taxable to the coopera-
tive.15 The federal requirements also state that: (1) the patronage 
refund to be allowed as a deduction . for income tax purposes must be 
a true patronage refund and must be made pursuant to be a pre-existing 
obligation requiring the distribution; (2) a true patronage refund i9 
a refund that is returned to the patrons on whose business the patron-
age refund was created; (3) patronage refunds must be made by depart-
ments (of the firm) or by commodity (divisions); and (4) extraneous 
income is not to be distributed to members. 16 
A cooperative is required by state law to maintain and/or contri-
bute to a statutory reserve fund for the protection of the stockholders' 
equity. If the business fails to make a profit, the decrease in assets 
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(cash for example) must be balanced by a decrease in equity. This 
decrease in equity is reflected in a decrease in the statutory reserve 
and not in a decrease in stockholders' equity. More information con-
cerning the statutory reserve and loss distribution is contained later 
in this section. 
The amount of the statutory reserve to be maintained (the fulfill-
ment level), as set by state law, is usually prescribed to equal some 
percentage of the stockholders' equity. In Oklahoma the fulfillment 
level is set at 100 percent of stockholders' equity. 17 The cooperative 
is required each fiscal year to contribute to the reserve unless the 
reserve fund meets or exceeds the required level or unless the business 
does not profit. The amount of the contribution, also set by state 
law, is usually prescribed to equal some percentage of after-tax 
income. In Oklahoma the law sets the amount of the contribution to 
be the larger of ten percent of after-tax income or an amount equal 
to the business transacted with non-members. 18 In most cases very 
little non-member business is transacted so that the amount of the statu-
tory reserve contribution is calculated as a percentage of after-tax 
income. 
As mentioned above the statutory reserve contribution is usually 
computed as a percentage of after-tax income. With this understanding 
it is obvious that the amount of income tax must be known before after-
tax income and, finally, the statutory reserve contribution can be 
calculated. Furthermore, taxable income must be compiled before the 
income tax can be computed. As stated earlier, any income not allo-
cated to members in the form of patronage refunds (cash or stock 
credit) plus any extraneous income and interest income (stock dividends) 
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comprise the taxable income of a cooperative. The non-allocated pon-
tion of taxable income is generally comprised of the contribution to 
the statutory reserve and the non-allocated earnings. Since the pur-
pose of this model is to evaluate the financial impact of alternative 
changes in the firm's operations, only true non-allocated earnings and 
the contribution to the statutory reserve are considered to comprise 
taxable income. These two factors, computed basically from the firm's 
net profit, are more reflective of changes in the firm's financialposi-
~ion since most of the firm's income is derived from operations and not 
from interest income or extraneous sources. Changes in operations 
should (in most cases) have insignificant impact on extraneous and 
interest income. As a result, extraneous income and interest income 
are not included in the calculation of taxable income. 
As mentioned above, non-allocated earnings is comprised of two 
factors: (1) statutory reserve contributions; and (2) true non-
allocated earnings. Stated another way, non-allocated earnings (or 
taxable income) is equal to after-tax income less patronage refunds. 
This means that the amount of the statutory reserve contribution and 
the amount of patronage refunds must be known in order to compute 
taxable income because patronage refunds are based on after-tax income 
less the contribution to the statutory reserve and true non-allocated 
earnings are affected by patronage refunds. Calculation of the contri-
bution to the statutory reserve has previously been explained and the 
calculation of patronage refunds and true non-allocated earnings is 
shown below. 
The amount of patronage refunds may not exceed the maximum refund-
able amount (after-tax income less contribution to the statutory 
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reserve). Federal laws governing the taxation of cooperatives require 
that a least 20 percent of total patronage refunds must be refunded in 
cash in order for the patronage refund to be considered a deduction 
f bl . 19 rom taxa e income. Any portion of the maximum refundable amount 
not allocated to patronage refunds (cash refund and stock credits) is 
considered as true non-allocated earnings in the sense that is is not 
allocated to members in the form of patronage refunds. The following 
schedule may clarify this distributive procedure: 
Income Before Taxes 
(-) Taxes 
Income after Taxes 
(-) Contribution to Statutory Reserve 
Maximum Amount Available for Patronage Refunds 
(-) Patronage Refunds 
True Non-allocated Earnings 
To summarize briefly, cooperative taxable income is comprised of 
the contribution to the statutory reserve and true non-allocated 
earnings. True non-allocated earnings are based on the maximum refund-
able amount less patronage refunds. The maximum refundable amount is 
based on after-tax income less the contribution to the statutory re-
serve. The contribution to the statutory reserve is prescribed to be 
some percentage of after-tax income. 
From the above paragraph it is easily seen that the calculation of 
cooperative income tax is not a straightforward procedure. The statu-
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tory reserve contribtuion and true non-allocated earnings must be known 
in order to compute taxable-income and thus the income tax, but the 
after-tax income figure must be known in order to derive these two 
· components of taxable inc-0me. This problem can be solved by allowing 
the contribution to the statutory reserve to equal some percentage (Ps) 
of after-tax income and allowing true non-allocated earnings to equal 
some percentage of the maximum refundable amount. Actually the per-
centage of maximum refundable amount to be given in patronage refunds 
(Pd) is supplies by management. It follows then that the true non-
allocated earnings is equal to (1 - Pd) times the maximum refundable 
amount. This sequence of calculations is shown below: 
Item 
Income Before Taxes 
(-) Ta,xes 
Income After Taxes 
(-) Contri. to S. Res. 
Maximum Refundable Amount 
(-) Patronage Refunds 
True Non-Allocated Earnings 
where, 
TI = Taxable Income = S + N 
Tr = Tax Rate 
(B) 
(T) 
(A) 
(S) 
(R) 
(P) 
(N) 
Equation 
Known 
(Tr)(TI) or B - A 
Derived 
(A)(Ps) 
(A)(l - Ps) 
(A) (1 - Ps)(Pd) 
(A)(l -Ps)(l - Pd) 
Ps = Percentage of After-Tax Income Contributed to Statutory Reserve 
Pd = Percentage of Maximum Refundable Amount to be Refunded 
84 
The program uses the standard schedule of corporate tax rates, 
i.e., income of $25,000 or less is taxed at 22 percent and income over 
$25,000 is tatted at 48 percent. The effect of the temporary tax rates 
as prescribed by the 1974 Tax Revision Act are discussed later. The 
tax equation is derived using the following logic. Both components 
of taxable income are based on after-tax income, so after tax income 
is first derived as shown below. The appropriate tax rate is selected 
by using a defaulting procedure. The first after-tax income equation 
is based on the 22 percent rate. If the tax calculated exceeds $5,500 
(22 percent of $25,000) it is known that the taxable income exceeds 
$25,000 and the 48 percent rate should be applied to the excess. In 
this case the tax is recalculated using the second tax equation which 
allows that $25,000 be taxed at the 22 percent rate and any excess be 
taxed at the 48 percent rate. Derivation of the first tax equation is 
shown below using the variables as defined previously, and where Tr 
equals 22 percent. Starting with 
B =A+ T 
T = (Tr)(TI) = (.22)(TI) 
S = (A)(Ps) 
N = (A)(l - Pd)(l - Ps) 
TI = S + N 
substitute equations (1.3) and (1.4) into (1.5) yielding 
TI= (A)(Ps) + (A)(l - Pd)(l - Ps) 
and then substitute equation (1.6) into (1.2) giving 
(1.1) 
(1. 2) 
(1. 3) 
(1.4) 
(1. 5) 
(1. 6) 
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T = (.22)[(A)(Ps) + (A)(l - Pd)(l - Ps)l. (1. 7) 
Substituting equation (1.7) into (1.1) gives 
B =A+ (.22)[(A)(Ps) + (A)(l - Pd)(l - Ps)l ( 1. 8) 
and solving equation (1.8) for A yields 
A~ B/[1.22 - (.22)(Pd) + (.22)(Pd)(Ps)]. (1. 9) 
Using B, Pd and Ps (factors which are known), equation (1.9) calculates 
after-tax income for taxable incomes of $25,000 or less. Similarly, 
the after-tax income equation for taxable incomes which exceed $25,000 
is derived below. Again starting with 
B =A+ T 
T = (Tr)(TI) = (.22)(TI) + (.26)(TI - 25,000) 
S = (A) (Ps) 
N = (A)(l - Pd)(l - Ps) 
TI = S + N 
substitute equations (2.3) and (2.4) into (2.5) yielding 
TI= (A)(Ps) + (A)(l - Pd)(l - Ps) 
and then substitute equation (2.6) into (2.2) giving 
T = (.22)[(A)(Ps) + (A)(l - Pd)(l - Ps)] + 
(.26)[(A)(Ps) + (A)(l - Pd)(l - Ps) - 25,000] 
which when simplified yields 
T = (A)[.48 - (.48)(Pd) + (.48)(Pd)(Ps)] - 6,500. 
(2.1) 
(2.2) 
(2. 3) 
(2.4) 
(2.5) 
(2.6) 
(2.7) 
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Substituting equation (2.7) into (2.1) gives 
B =A+ (A)[.48 - (.48)(Pd) + (.48)(Pd)(Ps)] - 6,500 (2.8) 
and solving equation (2.8) for A yields 
A= (B + 6,500)/(1.48 - (.48)(Pd) + (.48)(Pd)(Ps)]. (2.9) 
Using B, Pd and Ps (factors which are known), equation (2.9) calculates 
after-tax income for taxable incomes greater than $25,000. 
The above equations, (1. 9) and (2. 9) may be a.dapted to include 
the amount of investment credit (CRDINV). The derivation is the same 
as above except the tax equation becomes: (T) = (Tr)(TI) - CRDINV. 
The after tax income equations including investment credit are 
A= (B + CRDINV)/[1.22 - (.22)(Pd) + (.22)(Pd)(Ps)] (3 .1) 
and 
A= (B + 6,500 + CRDINV)/[l.48 - (.48)(Pd) + (.48)(Pd)(Ps)].(3.2) 
Equations (3.1) and (3.2) would not be valid when investment 
credit exceeds the amount of tax. To avoid this situation a CUTOFF 
figure is calculated which shows the maximum amount of investment 
credit allowable. Actually, CUTOFF is the appropriate tax liability 
without consideration of investment credit. Whenever CRDINV exceeds 
CUTOFF, the tax liability is zero and the after-tax income equation 
is not executed. The CUTOFF equations for (3.1) and (3.2) respective-
ly are 
CUTOFF= (.22)(B)(l - Pd)(l - Ps) + (.22)(B)(Ps) (4.1) 
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and 
CUTOFF= (.48)(B)(l - Pd)(l - Ps) + (.48)(B)(Ps) - 6,500. (4.2) 
The program may easily be modified to calculate income taxes 
using the temporary schedule of corporate tax rates as prescribed by 
the 1974 Tax Revision Act, i.e., income of $25,000 or less is taxed at 
20 percent and income ranging from $25,001 to $50,000 is taxed at 22 
percent and income over $50,000 is taxed at 48 percent. If these tax 
rates are used in the model, the appropriate equations for taxable 
incomes of $25,000 or less are 
A (B + CRDINV)/[1.20 - (.20)(Pd) + (.20)(Pd)(Ps)] (5 .1) 
and 
CUTOFF= (.20)(B)(l - Ps) + (.20)(B)(Ps). (5.2) 
If taxable income is within the range of $25,001 to $50,000, equations 
(5.3) and (5.4) are used to calculate the tax. 
A= (B + 500 + CRDINV)/[1.22 - (.22)(Pd) + (.22)(Pd)(Ps)] 
CUTOFF=· (.22)(B)(l - Pd)(l - Ps) + (.22)(B)(Ps) - 500 
(5.3) 
(5.4) 
If taxable income exceeds $50,000 equations (5.5) and (5.6) are used 
to compute the tax. 
A= (B + 13,500 + CRDINV)/[1.48 - (.48)(Pd) + (.48)(Pd)(Ps)] (5.5) 
CUTOFF= (.48)(B)(l - Pd)(l - Ps) + (.48)(B)(Ps) - 13,500 (5.6) 
In case of a loss, the firm pays no income ta~es and does not 
contribute to the statutory reserve. The maximum refundable amount is 
zero, thus the amou~t to be refunded to patrons in the form of cash 
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dividend and stock credits is zero. Also there are no non-allocated 
earnings to be added to the retained earnings account. The amount of 
the loss is subtracted from the statutory reserve account and a com-
pensating entry is made to the cash account. If the loss exceeds the 
balance of the statutory reserve the statutory reserve will have a 
negative balance. This .reduces the balance of the total retained 
earnings account by actually reducing the balance of the other re-
tained earnings account (the total retained earnings account has two 
components which are the statutory reserve and other retained earn-
ings). 20 
Step 21: Print Taxes and Distribution of Earnings (c) 
This step prints the computation of taxes and the distribution 
of earnings computed in the previous step. Examples of this output 
for each form of business organization are shown in Appendix C. 
Step 22: Compile Equity Accounts (b) 
This step compiles the equity accounts and adjusts for the dis-
tribution of earnings and any stock retirements. A cooperative may 
retire stock by one of three alternative methods. The Data Input 
Forms in Appendix A present the alternatives available for the distri-
bution of earnings and cooperative stock retirements. 
Step 23: Print Equity Accounts (b) 
This step prints the equity section of the balance sheet in full 
detail. The balance sheet lists only the balance of the firm's total 
equity. Examples of this output are shown in Appendix C. 
Step 24: Compile Balance Sheet Accounts (b) 
This step compiles the balance sheet subaccounts into the main 
accounts to be printed. 
Step 25: Print Balance Sheet (b) 
This step prints the ending balance sheet. An example of this 
output is shown in Appendix B. 
Step 26: Compute Ratio Analysis (b) 
This step computes the following financial ratios. 
1. Liquidity ratios: 
Current ratio; 
Liquid ratio. 
2. Solvency ratios: 
Liabilities/assets; 
Liabilities/equity; 
Fixed assets/equity. 
3. Profitability ratios: 
Gross return on sales for the firm; 
Gross return on sales for each enterprise; 
Net return on gross income; 
Net return on assets; 
Net return on equity. 
4. Miscellaneous ratios: 
Average inventory turnover for the firm; 
Average inventory turnover for each enterprise; 
Operating expenses/gross profit. 
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Step 27: Print Ratio Analysis (b) 
This step prints the ratio analysis computed in the previous 
step. An example of this output is sho'Wn in Appendix B. 
Step 28: Execute End of Period Program Adjustments (b) 
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This step increments the year-count for the program and assigns 
the ending inventory levels to the beginning inventory levels of the 
following period. 
Step 29: Print Simulation Summary 
This step prints a summary of important information from each 
simulated year after the last year's simulation is completed. An 
example of this output is shown in Appendix B. 
FOOTNOTES 
1The initial version of the main program and subroutines was devel-
oped by Gary T. Devino and Herman Harrison, Agricultural Economics 
Department, University of Missouri, Columbia, 1975. 
2rn order to clarify the sequence of operations as presented in 
the flowchart a lower case alphabetic letter is enclosed in parentheses 
at the end of the title of each step discussed in this chapter. Those 
steps executed only in the base year are denoted by '(a)'. Steps 
executed in the base year and each simulated year are denoted by '(b)'. 
Those steps executed only in simulated years are denoted by '(c)'. 
3The Grain Volume Analysis determines storage, handling and divi-
dend revenue from wheat operations. The Grain Enterprise Subroutine 
determines the revenue from all other grain operations. 
4 The term 'terminal associate' refers to marketing, processing and 
storage associations of which the local firm may be a member. 
5The Grain Enterprise Subroutine is explained in detail in Step 13 
of this chapter. 
6 The secondary wheat storage capacity reduces the storage space 
available for wheat and increases the space available for the storage of 
other grains. Secondary grain(s) are those grains to be stored in the 
space made available by the secondary wheat storage capacity. The 
storage revenue generated from the storage of these other grains is 
accounted for in the Grain Enterprise Subroutine. 
7oklahoma State Board of Agriculture. Oklahoma Wheat: Acreage, 
Yield and Production. Oklahoma Crop and Livestock Reporting Service, 
Oklahoma City, Oklahoma, 1945-1975. 
8Ray, Daryll E., Revised Manual for Martin's Computer Algorithm 
for Estimating the Parameters of Selected Classes of Non-Linear, Single 
Equation Models. Stillwater: Oklahpma State University, Agricultural 
Experiment Station Research Report P-674, November 1972. 
9subroutine Gause was developed by J.P. Chandler, Computer Science 
Department, Oklahoma State University, 1968. 
lOB_rennan, Michael J., Jr., Preface to Econometrics. Cincinnati 
Ohio: South-Western Publishing Company, 1969, pp. 271-272. 
11Ibid. 
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12Internal Revenue Code of 1954, Subchapter S - Election of Certain 
Small Business Corporations As To Taxable Status, (Prentice-Hall Feder-
al Tax Guide, Englewood Cliffs: New Jersey, 1977), Code Volume. 
13 U.S. Department of the Treasury. Tax Guide for Small Business, 
Internal Revenue Service, Publication 334, 1976 ed., Ch. 9, pp 56. 
14Internal Revenue Code of 1954, Sec. 521 - Exemption of Farmers' 
Cooperatives from Tax, (Prentice-Hall Federal Tax Guide, Englewood 
Cliffs: New Jersey, 1977), Code Volume. 
15Ibid., Subchapter T Cooperatives and Their Patrons. 
16Ibid., Subchapter T - Cooperatives and Their Patrons. 
17 Oklahoma Statutes, 1970 ed. (St. Paul, Minn, 1971), Vol 1, Title 
2, Ch. 4, Sec 361L. 
18Ibid. 
19 Internal Revenue Code of 1954, Subchapter T - Cooperatives and 
Their Patrons, (Prentice-Hall Federal Tax Guide, Englewood Cliffs: New 
Jersey, 1977), Code Volume. 
20A cooperative may carry a loss back three years and/or forward fi"<re 
years. The loss is carried back to the third previous year and is 
applied against any taxable income in that year in order to derive a 
tax refund for that year. If any loss is still distributable, the re-
mainder of the loss is carried back to the second previous year and is 
applied against any taxable income in that year in order to derive 
another tax refund for that year. If any loss remains to be distri-
buted, it may be carried forward in the same mannger. Any tax refunds 
received are placed in the statutory reserve account to help restore 
the loss. As can be seen by this procedure a $20,000 loss (out of 
statuatory reserve fund) will not earn a $20,000 tax refund to restore 
the fund to its previous level. 
If the loss exceeds the statuatory reserve fund, the remainder of 
the loss will be shown as a decrease in the "other retained earnings" 
account. If the loss exceeds the amount of these two accounts, the 
retained earnings is shown at a negative balance and thus reduc~s the 
value of members' equity. 
Currently the I.R.S. is reviewing the practice of extracting the 
loss from the f?tatuatory reserve account. The LR. S. would like to 
take the loss from the members' capital stock and equity credit balance. 
This ruling is forthcoming. 
CHAPTER V 
DEMONSTRATION OF THE MODEL 
This chapter presents a demonstration of the model using actual 
firm data to evaluate a potential investment in an additional wheat 
storage facility. Discussed first is the data used in the analyses. 
Following the presentation of the data, the results of the analyses 
based upon proj.ected lengths of storage time and volumes of wheat 
handled are compared and summarized. In order to preserve the ano-
numity of the firm, the name, location or any other information which 
might identify the firm is not presented. 
Description of the Firm 
The firm is a privately owned business and is operated by the 
owners. Located in the major wheat producing area in Central Oklahoma, 
the firm's main source of income is derived from the handling and 
storage of wheat. The firm typically handles more wheat than it can 
store. Excess wheat to be stored is moved to a terminal facility. 
In addition to the wheat handling and storage operations, the 
firm operates feed, seed, grain, fertilizer and farm supplies enter-
prises. In the feed enterprise the firm custom mixes livestock feed 
and also handles commercially prepared livestock and poultry feeds and 
feed supplements. The seed enterprise accounts for only a minor share 
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of the firm's business. The other grains handled and stored in the 
grain enterprise are mostly used to provide the basic ingredients for 
the custom feed mixing operation. The fertilizer and farm supplies 
enterprises were recently added to the firm's operation and at the 
present time account for a small share of the firm's business. 
The question to be evaluated in this analysis concerns the pur-
chase of additional grain storage facilities located adjacent to the 
firm's present facilities. The present wheat storage facility has a 
capacity of 200,000 bushels and the new facility would add an additional 
600,000 bushels to wheat storage capacity for a combined wheat storage 
capacity ©f 800,000 bushels. The new facility does not include any 
additional or new side line activities. 
Simulation Data 
Base Year Data 
Data concerning the firm's base year operations and financial con-
dition are presented in the computer output in Appendix B. Base year 
operating statements for each enterprise show the sales, purchases, 
and beginning and ending inventories along with operating expenses for 
the base year. These figures are combined with base year overhead ex-
penses and other income and expense items for the firm to present the 
result of total operations of.the base year. The firm's equity account 
balances and ending balance sheet for the base year present the initial 
level of these accounts for the simulation analysis. 
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Management's Projections 
Management's projections concerning the distribution of earnings, 
annual growth rates for income and expense accounts (not allocated to 
specific enterprises), and other operating and accounting data are 
presented in Table I. Table II presents management's projections 
concerning the operations of each enterprise. For each enterprise the 
gross margin, days-in-inventory, annual growth rates for sales and 
direct expenses are shown in Table II. Management's projections 
concerning wheat handling and storage operations are presented in 
Table III. As discussed in the following section, management feels 
that the most important factors affecting the operations of their firm 
are the volume of wheat handled each year and the length of time wheat 
is stored. In order to more clearly analyze the effects of various 
volumes of wheat handled, the projections presented in Tables I, II, 
and III are not changed in the analysis. Table IV presents management's 
projections of the volume of wheat handled in each simulated year. 
Management first specified their best estimate of the volume of wheat 
which they expected their firm to handle in the five simulated years. 
This volume is ref erred to as the volume expected to be handled or the 
"expected volume". Management also specified what they thought to be a 
more conservative estimate of the volume handled. This volume is 
referred to as the "low volume". The expected volume and low volume 
projections for each year of the analysis are presented in Table IV. 
Table V presents management's projections of expected harvested wheat 
acres, expected mean yield per acre and standard deviation of yields. 
This information is used in the stochastic determination of the volume 
TABLE I 
MANAGEMENT'S PROJECTIONS OF OPERATING DATA 
FOR THE FIRM FOR THE FIVE YEAR 
SIMULATION ANALYSIS 
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PROJECTION % 
Percentage of. After-Tax Income Allocated to Dividends 0.0 
Percentage of Allocatable Retained Earnings Placed in Reserve 0.0 
Percentage of Sales on Credit Terms 5.0 
Percentage of Purchases on Credit Terms 2.0 
Short Term Interest Rate 9.5 
Annual Growth Rate for Operating and Service Income 0.0 
Annual Growth Rate for Other Income 6.0 
Annual Growth Rate for Other Expenses 0.0 
Annual Growth Rate for Overhead Expenses 
Salaries and Wages 
Payroll Taxes 
Employee Benefits 
Depreciation 
Rent 
Repairs 
Insurance 
Taxes and Licenses 
Utilities 
Advertising 
Travel and Entertainment 
Supplies 
Professional Services 
.Mi.scellaneous Expenses 
10.0 
5.0 
5.0 
0.0 
10.0 
15.0 
15.0 
10.0 
20.0 
20.0 
10.0 
10.0 
20.0 
10.0 
TABLE II 
MANAGEMENT'S PROJECTIONS OF OPERATING DATA 
FOR EACH ENTERPRISE FOR THE FIVE YEAR 
SIMULATION ANALYSIS 
PROJECTION FEED SEED GRAIN FERTILIZER - F ."SUPPLIES 
% % % % % 
Percentage of Gross Margin 10.20 8.00 10.10 13. 33 33.33 
Average Days in Inventory 7.00 19.00 10.00 14.00 70.00 
Annual Growth Rates for Sales 
Year 1 15.00 15.00 10.00 30.00 30.00 
Year 2 12.00 15.00 10.00 15.00 25.00 
Year 3 10.00 10.00 5.00 15.00 25.00 
Year 4 10.00 10.00 5.00 15.00 25.00 
Year 5 10.00 10.00 5.00 15.00 25.00 
Annual Growth Rates for Direct ExEenses 
Salaries and Wages 10.00 10.00 10.00 10.00 10.00 
Payroll Taxes 5.00 5.00 5.00 5.00 5.00 
Employee Benefits 5.00 5.00 5.00 5.00 5.00 
Depreciation 0.00 0.00 0.00 0.00 0.00 
Rent 0.00 0.00 0.00 10.00 0.00 
Repairs 15.00 15.00 15.00 15.00 0.00 
Insurance 15.00 15.00 15.00 15.00 15.00 
Taxes and Licenses 0.00 0.00 0.00 0.00 0.00 
Utilities 20.00 20.00 20.00 20.00 20.00 
Advertising 0.00 0.00 0.00 0.00 0.00 
Travel and Entertainment 0.00 0.00 o.oo 0.00 0.00 
Supplies 10.00 10.00 10.00 0.00 0.00 
Professional Services 0.00 0.00 0.00 0.00 0.00 
10.00 10.00 10.00 10.00 10.00 '° Miscellaneous 
"' 
TABLE III 
MANAGEMENT'S PROJECTIONS OF OPERATING DATA 
FOR WHEAT OPERATIONS FOR THE FIVE YEAR 
SIMULATION ANALYSIS 
Projection Units Simulated Year 
1 2 3 
Percentage of Wheat 
Stored at Harvest % 90 90 90 
Shrinkage Factor % .5 .5 .5 
Maximum Local 
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4 5 
90 90 
.5 .5 
Carry-In bu. 150,000 125,000 100,000 100,000 100,000 
Local Elevator 
Capacity bu. 800,000 800,000 800,000 800,000 800,000 
Net Handling 
Change $/bu/mo .17 .17 .18 .18 .19 
Local Storage 
Charge $/bu/mo .020 .020 .0225 .0225 .025 
Terminal Storage 
Charge $/bu/mo .020 .020 .0225 .0225 .025 
Projection 
TABLE IV 
MANAGEMENT'S PROJECTIONS OF EXPECTED AND LOW 
VOLUMES OF WHEAT HANDLED IN EACH YEAR OF 
THE FIVE YEAR SIMULATION ANALYSIS 
Simulated Year 
1 2 3 4 
Bushels 
5 
Expected Volume Handled 800,000 500,000 550,000 550,000 600,000 
Low Volume Handled 700,000 400,000 450,000 450,000 450,000 
TABLE V 
MANAGEMENT'S PROJECTIONS OF EXPECTED WHEAT ACRES, 
EXPECTED MEAN YIELDS AND STANDARD DEVIATION 
OF YIELDS FOR THE STOCHASTIC ANALYSIS 
Projection Simulated Year 1 2 3 4 
Expected Wheat Acres 35,000 30,000 25,000 23,000 
Expected Mean Yield 
Per Acre 23 23.5 24 24.5 
Standard Deviation 
of Yields 4.863 4.863 4.863 4.863 
5 
24,000 
24.5 
4 ~''863 
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handled. The "expected wheat acres" is management's best estimates of 
the· number of acres of wheat which will be harvested in the firm's trade 
area for the five simulated years. Likewise, the "expected mean yield" 
is management's best estimate of the mean wheat yield in the trade area 
over the simulated years. The standard deviation of yields was pro-
vided to management in the Data Input Forms as explained previously. 
These projections of acres, yields and standard deviations as presented 
in Table V are used for all stochastic analyses. Table VI presents 
management's projections of the length of time wheat is stored in each 
simulated year. Management first specified their best estimate of the 
length of time which they expect wheat will be stored in their facility 
over the simulated years. This storage time projection is referred to 
as the "expected storage time". Management also specified what they 
thought to be a more conservative estimate of the length of storage 
time. This lower storage time projection is referred to as the "low 
storage time". The expected and low storage time projections are 
presented in Table VI.· The projections in Tables IV, V, and VI are 
used in the analysis as described in the following section. 
Simulation Analysis 
The objective of this analysis is to provide information which will 
aid management in analyzing the financial implications of purchasing 
additional grain storage facilities. Management specified the cost of 
the new facilities to be $600,000. The down payment of $50,000 is 
borrowed for one year at an interest rate of nine percent. The balance 
of $550,000 will be paid in five equal payments of $110,000 and interest 
will be paid on the unpaid balance each year at a rate of nine percent. 
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TABLE VI 
MANAGEMENT'S PROJECTIONS OF LOW AND EXPECTED 
LENGTHS OF STORAGE TIME FOR THE FIVE 
YEAR SIMULATION ANALYSIS 
PROJECTION NUMBER OF MONTHS AFTER HARVEST 
1 2 3 4 5 6 7 8 9 10 11 12 
Expected Storage Time: Percentages 
Year 1 100 95 95 90 85 85 70 65 65 60 S5 50 
Year 2 100 90 8S 7S 70 65 so 50 40 3S 3S 30 
Year 3 100 85 80 80 70 60 so 4S 40 35 30 2S 
Year 4 100 85 80 80 70 60 50 4S 40 35 30 25 
Year 5 100 85 80 80 70 60 50 45 40 35 30 25 
Low Storage Time: 
Year 1 100 65 60 60 55 S5 40 40 40 35 3S 30 
Year 2 100 70 6S 65 60 55 45 40 30 30 2S 25 
Year 3 100 7S 75 70 6S 60 45 40 35 30 2S 20 
Year 4 100 75 7S 70 65 60 45 40 35 30 25 20 
Year s 100 75 75 70 65 60 45 40 35 30 25 20 
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As stated earlier, management is interested in how alternative 
volumes of wheat handled and lengths of storage time affect the finan-
cial condition of the firm with the new investment in wheat storage 
facilities. The first part of the analysis analyzes the effects of 
different volumes of grain handled under both expected and low lengths 
of storage time while the second section compares the effects of the 
two specified lengths of storage time under alternative volumes handled. 
Effect of Volume Handled 
In order to demonstrate the effect of different volumes of wheat 
handled under expected lengths of storage time six separate analyses 
were used. The "E" attached to the analyses number indicates that the 
analysis is based on expected lengths of storage time. Each of these 
analyses used the same base year information and operating projections 
presented in Tables I, II, and III. The analyses differ in the deter-
mination of the volume of wheat handled. For ANALYSES 1-E, 2-E, and 
3-E the handling volume is determined stochastically using the results 
of the first, second and third replications respectively. The handling 
volume used in ANALYSIS 4-E is the mean handling volume derived from 
25 stochastic replications. The handling volumes used in ANALYSES 5-E 
and 6-E are respectively the expected and low handling volumes speci-
fied by management. The results of these six analyses are presented in 
Table VII. 
When studying the results presented in Table VII the following 
comments should be noted. First, handling and storage charges as 
presented in Table III increase over the five year analysis. Thus, if 
equal volumes are handled in the first and fifth years the handling 
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TABLE VII 
SUMMARY OF SELECTED FINANCIAL INDICATORS FOR EACH 
YEAR OF THE SIMULATION ANALYSIS FOR THE SIX 
ANALYSES BASED ON EXPECTED STORAGE TIME* 
ITEM SIMULATED YEAR 1 2 3 4 5 
THOUSAND 
Volume Handled (Bu.): 
ANALYSIS 1-E 716 392 545 577 667 
ANALYSIS 2-E 535 404 561 460 483 
ANALYSIS 3-E 627 744 431 695 588 
ANALYSIS 4-E 787 680 599 524 569 
ANALYSIS 5-E 800 500 550 550 600 
ANALYSIS 6-E 700 400 450 450 450 
Handling Revenue($): 
ANALYSIS 1-E 122 67 98 86 127 
ANALYSIS 2-E 91 69 101 83 92 
ANALYSIS 3-E 107 127 78 125 112 
ANALYSIS 4-E 134 116 108 94 108 
ANALYSIS 5-E 136 85 99 99 114 
ANALYSIS 6-E 119 68 81 81 86 
Storage Revenue ($): 
ANALYSIS 1-E 138 94 108 92 127 
ANALYSIS 2-E 110 90 108 90 99 
ANALYSIS 3-E 124 136 100 121 122 
ANALYSIS 4-E 149 135 125 103 116 
ANALYSIS 5-E 150 111 113 104 120 
ANALYSIS 6-E 136 94 95 86 93 
Income After Taxes ( $) : 
ANALYSIS 1-E 68 27 55 45 89 
ANALYSIS 2-E 37 25 55 41 54 
ANALYSIS 3-E 53 79 42 82 81 
ANALYSIS 4-E 80 74 72 59 77 
ANALYSIS 5-E 81 46 60 60 81 
ANALYSIS 6-E 65 28 40 38 48 
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TABLE VII (Continued) 
ITEM SIMULATED YEAR 1 2 3 4 5 
THOUSAND 
Stockholders' Equity ($): 
ANALYSIS 1-E 121 148 203 248 337 
ANALYSIS 2-E 90 115 170 210 264 
ANALYSIS 3-E 106 185 228 309 391 
ANALYSIS 4-E 133 207 279 338 415 
ANALYSIS 5-E 135 180 241 301 382 
ANALYSIS 6-E 118 146 186 224 273 
RATIOS 
Current Ratio: 
ANALYSIS 1-E 1.04 .55 .49 .41 .62 
ANALYSIS 2-E .31 .35 .39 .31 .34 
ANALYSIS 3-E .78 1.03 .47 • 77 • 77 
ANALYSIS 4-E 1.19 1.25 1.04 .88 .88 
ANALYSIS 5-E 1.20 .99 .69 .67 .73 
ANALYSIS 6-E 1.00 .54 .30 .32 .33 
Liquid Ratio: 
ANALYSIS 1-E .66 .14 .25 .21 .46 
ANALYSIS 2-E -.34 ' • 06 .20 .13 .19 
ANALYSIS 3-E .30 .81 .12 .58 .55 
ANALYSIS 4-E .88 .97 .70 .56 .61 
ANALYSIS 5-E .86 .61 .40 .43 .52 
ANALYSIS 6-E .61 .16 • 04 .13 .16 
*For ANALYSES 1, 2 and 3 the volume handled is determined stochasti-
cally using the results of the first, second and third replications 
respectively. For ANALYSIS 4 the stochastic mean of 25 replications is 
used. ANALYSES 5 and 6 use management's projections of expected and 
low volume handled respectively. 
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revenue received in the fifth year is larger due to the increase in 
the handling charge. Second, storage revenue is determined by the 
initial volume of wheat stored each period (volume handled times the 
percentage stored plus local and terminal carry-in volume), the length 
of storage time and the storage charge each year. These factors which 
affect the computation of storage revenue should be noted when com-
paring storage revenues for different years. Third, the income after 
taxes is based on taxable income of the total firm's operations and is 
not based solely on storage and handling revenues. Fourth, the firm 
does not pay dividends to stockholders. The stockholders are the 
firm's owners (management) and they receive salaries. Thus, the stock-
holders' equity is increased each year by the amount of after~tax 
income. Finally, the current ratio is computed by dividing current 
assets by current liabilities whereas the liquid ratio is computed by 
dividing current assets less inventories by current liabilities. These 
inventories are not related to wheat activities since the firm does 
not own the stored wheat. The inventory figure is comprised of the 
inventories resulting from the firm's feed, seed, other grain, fertili-
zer and farm supplies enterprises. These comments should be kept in 
mind when evaluating the results of the six analyses presented in Table 
VII discussed below. 
Table VII presents the results of the six analyses under the ex-
pected lengths of storage time projected by management. This table 
allows comparisons to be made of the effects of different volumes 
handled. As can be seen from the table, within any year a higher 
handling volume results in higher handling and storage revenues. With 
all other net income of the firm assum~d to be identical for any volume 
.. 
handled within a year, a higher volume handled results in a higher 
after-tax income and a higher level of stockholders' equity. This 
relationship is also reflected in the resulting current and liquid 
ratios. Table VII also shows that the handling volumes generated 
st~chastically are generally within or reasonably near the range of 
volumes handled defined by management's projections of expected and 
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low volumes handled. This range of volumes handled provides a compari~ 
son of the effects of expected and low handling volumes. By summing 
the handling revenues of ANALYSIS 5-E over the five simulated years, 
the total handling revenue amounts of $533,000. Similarly, the total 
summation of handling revenues of ANALYSIS 6-E over the five simulated 
years amounts to $435,000. 
handling revenue generated 
5....:E) exceeds .. the handling 
Thus, over the five years simulated the 
\ 
from tl\e expected volume handled (ANALYSES 
\ 
revenue g~nerated from the low volume 
handled (ANALYSIS 6-E) by $98,000, ($533,000-$435,000). Using this 
same procedure to compare the effects of expected and low volumes 
handled on storage revenue and after-tax income, it can be seen that 
over the five year simulation the difference in storage revenues is 
$94,000 and the difference in after-tax income is $109,000. 
Effect of Length of Storage Time 
Table VIII presents the results of the six analyses based on the 
low lengttls of sto~age time as projected by management in Table VI. To 
signify that these analyses are based on low storage time projections 
an 'L' is attached to the numbers one through six (ANALYSES 1-L through 
6-L). Table VIII may be interpreted exactly as Table VII because only 
the storage time projection is changed. Therefore, the volumes handled 
>'li 
.._.;• 
TABLE VIII 
SUMMARY OF SELECTED FINANCIAL INDICATORS FOR EACH 
YEAR OF THE SIMULATION ANALYSIS FOR THE SIX 
ANALYSES BASED ON LOW STORAGE TIME* 
ITEM SIMULATED YEAR 1 2 3 4 
THOUSAND 
Volume handled (Bu.): 
ANALYSIS 1-L 716 392 545 477 
ANALYSIS 2-L 535 404 561 460 
ANALYSIS 3-L 627 744 431 695 
ANALYSIS 4-L 787 680 599 524 
ANALYSIS 5-L 800 500 550 550 
ANALYSIS 6-L 700 400 450 450 
Handling Revenue ($): 
ANALYSIS 1-L 122 67 98 86 
ANALYSIS 2-L 91 69 101 83 
ANALYSIS 3-L 107 127 78 125 
ANALYSIS 4-L 134 · 116 108 94 
ANALYSIS 5-L 136 89 99 99 
ANALYSIS 6-L 119 68 81 81 
Storage Revenue($): 
ANALYSIS 1-L 95 70 90 79 
ANALYSIS 2-L 76 66 91 77 
ANALYSIS 3-L 85 104 85 106 
ANALYSIS 4-L 102 102 105 88 
ANALYSIS 5-L 103 83 94 89 
ANALYSIS 6-L 93 70 79 74 
Income After Taxes ( $) : 
ANALYSIS 1-L 45 100 44 36 
ANALYSIS 2-L 19 7 45 32 
ANALYSIS 3-L 32 62 32 71 
ANALYSIS 4-L 55 56 60 48 
ANALYSIS 5-L 47 31 48 49 
ANALYSIS 6-L 43 11 29 30 
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5 
667 
483 
588 
569 
600 
450 
127 
92 
112 
108 
114 i i 
86 
\ ', 
112 
86 
106 
100 
105 
81 
70 
45 
70 
66 
70 
39 
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TABLE VIII (Continued) 
ITEM SIMULATED YEAR 1 2 3 4 5 
THOUSAND 
Stockholders' Equity ( $) : 
ANALYSIS 1-L 98 108 152 188 266 
ANALYSIS 2-L 72 79 123 155 200 
ANALYSIS 3-L 86 147 180 251 321 
ANALYSIS 4-L 108 164 224 272 338 
ANALYSIS 5-L 110 141 189 238 308 
ANALYSIS 6-L 96 107 136 166 205 
RATIOS 
Current Ratio: 
ANALYSIS 1-L • S8 .16 .28 .2S .44 
ANALYSIS 2-L -.91 .09 .24 .19 .23 
ANALYSIS 3-L .09 .76 .20 .SS .Sl 
ANALYSIS 4-L .83 .8S .60 .so .54 
ANALYSIS 5-L .86 .S3 .39 .42 .49 
ANALYSIS 6-L .Sl .17 .12 .19 .21 
Liquid Ratios: 
ANALYSIS 1-L .04 -.18 .08 .08 .31 
ANALYSIS 2-L -1.99 _; .17 .08 .04 .10 
ANALYSIS 3-L -.64 .SS -.07 .39 .34 
ANALYSIS 4-L .37 .59 .34 .27 .3S 
ANALYSIS S-L .42 .20 d6 .23 .32 
ANALYSIS 6-L .06 -.16 .09 .03 .07 
* For ANALYSES 1, 2 and 3 the volume handled is determined sto~ 
chastically using the results of the first, second and third replica-
tion respectively. For ANALYSIS 4 the stochastic mean of 2S replica-
tions is used. ANALYSES S and 6 use management's projections of 
expected and low volume handled respectively. 
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and the resulting handling revenues are identical for Tables VII and 
VIII. When these two tables are compared it is seen that the lower 
storage time projection results in lower storage revenues, lower after-
tax incomes and lower levels of stockholders' equity for each volume 
handled. These results are also reflected in the magnitude of the 
financial ratios. Management's projections of volumes handled again 
provide a comparison of the effects of the expected and low lengths 
of storage time. By summing the storage revenues of ANALYSES 5-E over 
the five simulated years, the total storage revenues amounts to 
$598,000. Similarly the total summation of storage revenues of ANALYSIS 
5-L over the five simulated years amounts to $474,000. Thus, over the 
five years simulated the storage revenues generated from the expected 
length of storage time (ANALYSIS 5-E) exceeds the storage revenues 
generated from the low lengths of storage time (ANALYSIS 5-L) by 
$124,000 ($598,000-$474,000). Using this same procedure to compare the 
effects of expected and low lengths o-f storage time resulting from the 
low handling volume projection (ANALYSES 6-E and 6-L) it can be seen 
that over the five year simulation storage revenues generated from the 
expected length of storage time (ANALYSIS 6-E) exceed storage revenues 
generated from the low lengths of storage time (ANALYSIS 6-L) by 
$108,000, ($504,000-$396,000). 
Summary 
This chapter demonstrates the use of the model using actual firm 
data to aid management of the firm in the process of analyzing the po-
tential financial implications of purchasing additional grain storage 
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facilities. This demonstration of the model does not attempt to make 
recommendations to management concerning the purchase of the new fa-
cilities. The purpose of the model is to provide management with in-
formation which will aid them in their analysis of long-range changes 
in operations. Management uses the information provided by the model 
in evaluating the feasibility of investing in addition wheat storage 
facilities. 
The information provided by the results of the analysis shows the 
effects of volumes handled and lengths of storage time under the assump-
tions and projections specified by management. After evaluating these 
results management may ask additional "what if" questions concerning 
the financing of the investment and the operating projections. For ex-
ample, management may desire to analyze the new investment using a ten 
year loan instead of the five year loan included in the analysis. Simi-
larly, management may desire to evaluate the investment under a differ-
ent set of grain operations projections. The model can easily be used 
to provide management with information which will aid in the analysis 
of these additional questions. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
Summary 
The long-range operating questions faced by the management of 
grain elevator firms must be analyzed under uncertain future business 
conditions.· This uncertainty is caused by weather conditions, govern-
ment farm programs and policies, and grain producers' planting, 
harvesting and storage decisions. Inclusion of these factors in the 
analysis of long-range operating questions makes the decision-making 
process a tedious, time-consuming and often complicated process if all 
alternatives are thoroughly evaluated. 
The management of large corporations must analyze long-range 
operating questions in a similar decision-making environment. In 
recent years corporate managers have increasingly used computerized 
simulation models as to~ls of analysis in the evaluation of these long-
range plans for operations. These simulation models have proven to be 
effective managerial tools because they offer management the advantages 
of speedy and precise calculations at a low cost in the detailed evalua-
tion and comparison of alternative long-range plans under a range of 
specified assumptions concerning future business conditions. 
At this time no such long-range planning model exists in the pub-
lic do~ain for the management of grain elevator firms. Planning models 
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for firms in other industries are specifically designed to simulate the 
unique operations of the individual firms and are not readily adaptable 
to the operations of other firms. Moreover, these corporate planning 
models are privately held and are not available for use outside the 
firm. 
The development of a planning model requires time, funding, com-
puter programming expertise and computer facilities as well as knowledge 
of the firm's operations. For these reasons few, if any, grain elevator 
firms have the resources to develop a simulation model to aid management 
in the analysis of long-range planning questions. The purpose of this 
research was to develop a long-range planning model to aid management 
of Oklahoma's grain elevator firms in the their long-range decision-
making. Specifically the objectives were to: (1) develop a firm finan-
cial simulation model which will provide additional information to be 
used in feasibility analyses of long-range changes in operations; and 
(2) demonstrate the model using actual firm data. 
Model Description 
The Grain Elevator Firm Simulation Model is designed to aid ele-
vator managers analyze questions concerning long-range changes in their 
firms' operations. these questions may concern additional grain hand-
ling and storage facilities as well as side line enterprise operations 
dealing with feed, seed, grain, fertilizer and farm supplies. The 
model is designed to be flexible so that the operations of most grain 
elevator firms may be effectively analyzed. 
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Three types of data are needed for the analysis. First, infor-
mation is needed to provide the financial condition of the firm at the 
beginning of the analysis. This information is referred to as 'base 
year' data because this is the information upon which the analysis is 
based. The base period is usually designated to be the firm's most 
recent fiscal period for which records are complete. For this base 
period, the ending balance sheet and revenues and expenses from sales 
of products and services are needed. Secondly, information concerning 
the firm's present operations are needed. This information includes 
long term loans, depreciation schedules of major assets, accounting and 
business practices such as percentage of purchases and sales on credit 
terms, percentage of accounts receivable which are not collectable and 
typical distribution of earnings procedures. The above two types of 
information describe the firm's financial position and typical opera-
tions for the base period. The third type of information needed con-
cerns management's "what if" questions or assumptions about future 
business conditions. This information includes growth rates for sales 
and expenses and future interest rates, storage fees and handling 
margins. Also included in this information is the cost of any new 
equipment or facilities and alternative financing arrangements. Evalua-
tion of alternative changes in operations generally involves changing 
these "what if" assumptions contained in the third type of information 
while the description of the firm's financial condition and basic opera-
tions remain the same. 
The model uses these three types of data mentioned above to obtain 
the results from simulated operations in future years. Future years' 
sales and expenses are updated each year using annual growth rates and 
base year data specified by management. The results of all simulated 
operations are linked together by an accounting system which updates 
the set of income and expense 0accounts. 
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The analysis of the firm's wheat storage and handling operations 
is an integral and important part of the model. The volume of wheat 
handled may be deterministically or stochastically estimated and both 
of these methods include several alternative types of analyses so that 
management may use this part of the program to analyze a wide range of 
"what if" questions concerning grain handling and storing operations 
of the firm. 
The computer output generated by the model first presents mana-
gement's "what if" assumptions concerning operations of the firm and 
enterprises so that those assumptions upon which the analyses are 
based are clearly presented. The computer output next presents the 
results of firm and enterprise operations for the base year. Presented 
next are the initial balances of equity accounts and the base year end-
ing balance sheet and ratio analysis. For each simulated year the out-
put first shows the results of the Grain Volume Analysis and those 
assumptions upon which the analysis is based. Included in the Grain 
Volume Analysis output are the volumes handled and stored, revenues 
from handling, storage and dividends and important assumptions concern-
ing handling and storage charges, carry-in volumes, elevator capacity 
and length of storage time. The Grain Volume Analysis is followed by 
a presentation of the firm's loan analysis and the results of enter-
prise operations. The results of enterprise operations are summed 
together with other income and expense items and are printed to show 
the results for total firm operations. Next, the taxation and dis-
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tributionof income information is presented and this is followed by 
updated equity·accounts, an ending balance sheet for total firm oper-
ations and financial ratios. Following the output from the final 
simulated year, a summary of financial indicators is presented for each 
simulated year. 
Demonstration of the Model 
The demonstration of the model included herein is limited to one 
type of analysis for which the model was developed. Actual firm data 
was used to analyze the possible financial implications of purchasing 
additional grain storage factilities. For this analysis, management 
of the actual firm was interested in how the volume of wheat handled 
and the length of time wheat is stored in the next five years would 
affect the profits from the new investment and the firm. For this 
analysis, management chose to vary only the volumes of wheat handled 
and the storage time factor. All other projections were set at levels 
which management expected to prevail over the period of analysis. 
The effect of the volume of wheat handled was shown by comparing 
the results of manag·ement' s projections of expected and low volumes 
handled. Volumes handled were also determined stochastically to present 
the results of three possible sets of volumes handled based on manage-
ment's projections of the expected number of harves~ed wheat acres; 
expected mean yields and variability of yields for the five simulated 
years. The analysis also presented results of the mean volume handled 
of 25 stochastic replications generated each year of the analysis. 
The financial conditions of the firm resulting from these six different 
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volumes handled as specified by management and stochastically determined 
were compared and evaluated. 
The effect of the length of storage time was shown by comparing 
the financial condition of the firm resulting from different volumes 
of grain handled under both expected and low lengths of storage time 
as projected by management. This comparison demonstrated how the fi-
nancial condition of the firm is affected by producers' decisions to 
store grain. 
Conclusions 
This initial attempt to develop a financial planning model for 
Oklahoma grain elevator frims yielded a satisfactory model not only to 
be applied in its present form, but also to be used as a reference 
point for further refinement. The Grain Volume Analysis developed in 
the model provides a useful method of analyzing the effects of pro-
jected volumes handled and lengths of storage time, two factors which 
are very important to grain elevator operations. 
The design of the model is flexible so that detailed records for 
each enterprise may be included in the analysis. If detailed sales 
and expense data are not available the model can easily be used with 
sales and expense summary information for each enterprise. If records 
of expenses are kept for the firm and are not allocated to each enter-
prise, the firm may desire to allocate expenses when using the model. 
Such was the case in the data used to demonstrate the model. Manage-
ment of the firm allocated all expenses except labor expense on the 
basis of enterprise sales in relation to total firm sales, and labor 
expenses were allocated on the basis of labor requirements of each 
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enterprise. Enterprises which management had felt were very profitable 
turned out to be less profitable than expected. This process of 
allocation, in itself, proved to be beneficial in management's long-
range planning process. 
The model as presently developed contains the potential for alter-
native comparative analyses. Realistically, no firm would ever desire 
to evaluate and compare all alternatives which could be analyzed by 
the model. Doing so would make the results very hard to compare. In 
using the model, those projections which are not of crucial importance 
to the question involved should be specified and remain unchanged for 
the analysis. This allows a clearer comparison of the results of 
alternative projections that are important to the question being 
analyzed. 
The current direct cost of computer processing is approximately 
$2.00 for each analysis. For the 12 analyses processed in the demon-
stration of the model the cost was about $24.00. Total time required 
to key-punch the data cards from the input forms was about two hours 
for the 12 analyses. This information shows that the program is very 
efficient and economical to use. The time required for management to 
complete the input forms will vary for each individual firm depending 
on the availability of records and the type of analyses involved. 
Management spent approximately four hours completing the input forms 
for the analysis presented in this research. 
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Implications for Further Research 
With substantial additional effort, several improvements could be 
made in the model. First, a better criteria for borrowing short term 
working capital could be developed. The present model uses a minimum 
cash balance specified by management to be maintained by the firm. A 
more realistic simulation of short term operating capital needs could 
account for the interest expense which results from borrowed capital 
which is neces~ary to cover the purchase of grain at harvest. There 
exists an important time lag between the time grain is purchased from 
the producer and the time the money from the sale of that grain is 
actually received by the firm. The interest expense resulting from 
this lag is dependent on the volume of grain sold and the length of 
time between purchase and actual receipt of money from the sale. These 
two factors could be used to establish a more meaningful short term 
borrowing criteria. 
A second possible improvement in the model concerns the develop-
ment of criterion which describe the firm's machinery and equipment 
replacements. At present the model does not include a method of re-
placing the firm's assets during the five-year simulated period. This 
may result in an overstatement of the firm's cash account if the firm 
actually replaces some assets each period. Realistically, some 
portion of the net income after distribution should be allocated to 
the replacement of machinery and equipment. In some cases this im-
provement in the model would reduce the level of the cash account and 
result in a more meaningful interpretation of the current and liquid 
ratios. 
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Third, use of the model could be enhanced by expanding the use of 
the stochastic process to determine the sales of fertilizer, seed and 
other grains. Relationships between wheat yields, acres harvested and 
the sales of fertilizer, seed and other grains could be established and 
included in the model. This improvement would present a more realistic 
estimation of the sales of these enterprises. 
Finally, supplementary information concerning construction and 
operating costs of different sizes and types of grain storage faci-
lities could be provided to management who are interested in the anal-
ysis of the purchase or construction of additional grain storage 
facilities. Comparison of different types and sizes of additional 
facilities under specified projections concerning volumes handled 
and storage patterns would aid management in the selection of,new or 
additional facilities. Likewise, supplementary information concerning 
the construction and operating costs of different sizes and types of 
side line enterprise facilities could be provided to management who 
are interested in the analysis of the purchase or construction of 
an additional side line enterprise. Comparison of different sizes 
and types of additional side line enterprise facilities under speci-
fied projections concerning enterprise sales would aid management in 
the selection of new or additional enterprise facilities, 
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GRAIN ELEVATOR FIRM FINANCIAL SIMULATION MODEL 
DATA INPUT FORMS 
Name of Firm 
Mailing Address 
Manager 
Phone Number· 
Date 
FIRM INFORMATION 
(1) Number of Simulation Periods (Circle) 
(2) Type of Analysis (Circle) 
(3) Legal Form of Business (Circle) 
(4) Number of Enterprises 
Enterprises Analyzed: 
Feed 
Seed 
Grain 
Fertilizer 
Farm Supplies 
Other 
(5) Base Year Wheat Handling, Storage, 
and Dividend Income 
(6) Operating and Service Income: 
Grinding, Rolling, Pelleting, 
and Mixing Feed 
Cleaning and Treating Seed 
Custom Application 
Equipment Rental 
Trucking 
Other 
1 2 3 4 5 
1 2 
1 2 3 
6 
$ 
------
$ ____ _ 
$ ____ _ 
$ ____ _ 
$ ___ _ 
$ ___ _ 
$ ____ _ 
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(7) Other Income: 
Interest Income $ 
------Finance Charges to Debtors $ _____ _ 
Dividends(Not Related to Grain Operations) $ _____ _ 
Rental Income $ 
------Gain on Disposal of Fixed Assets $ _____ _ 
(8) Other Expenses: 
Other Expense #1 
Other Expense #2 
Loss on Disposal of Fixed Assets 
(9) Growth Rates: 
Operating and Service Income 
Other Income 
o'ther Expenses 
(10) Interest Expense for Base Year 
(11) Overhead Expenses and Growth Rates: 
Salaries and Wages 
Payroll Taxes 
Employee Benefits 
Depreciation 
Rent 
Repairs 
Insurance 
Taxes 
Utilities 
Advertising 
Travel and Entertainment 
EXPENSE 
$ ___ _ 
$ $------
$ _____ _ 
$ _____ _ 
$ ___ _ 
$ _____ _ 
$ _____ _ 
$ ___ _ 
$ _____ _ 
$ _____ _ 
$ ___ _ 
$ _____ _ 
$ _____ _ 
% 
------% 
% 
------
$ _____ _ 
%GROWTH 
% 
------% 
------% 
% 
------% 
------% 
------% 
------% 
----~-% 
------% 
------% 
------
(12) Loan Information: LOAN 1 LOAN 2 LOAN 3 LOAN 4 
Unpaid Balance $ $ $ $ 
Interest Rate % % % % 
Remaining Life yrs. yrs. yrs. ;yrs. 
Type (Circle) 1 2 3 1 2 3 1 2 3 1 2 3 
(13) Short Term Interest Rate % 
(14) Percentages: 
% of Total Sales On Credit % 
% of Accounts Receivable that are not 
collectible % 
% of Purchases On Credit % 
(15) INITIAL BALANCE SHEET INF0~'1ATION 
CURRENT ASSETS CURRENT LIABILITIES 
Cash on Hand 
·Cash in Banks 
Marketable Securities 
Accounts Receivable - Customer 
- Other 
Notes Receivable 
Finance Notes Receivable 
Allowance for Doubtful Accounts 
Margin Deposits 
Advances Paid on Purchases 
Accrued Storage Charges 
Inventories 
Prepaid Insurance 
Rent 
Interest 
Other Prepaid Expenses 
Other Current Assets 
Notes Payable - Banks 
Other 
Current Portion Long Term Debt 
Accounts Payable - Trade 
Other 
Outstanding Drafts 
Employee Taxes Withheld 
Taxes Collected -- Sales, etc. 
Dividends Payable 
Advances Received for Sales 
Accrued Property Taxes 
Salaries and \fages 
Interest Expense 
PiJ.yroll Taxes 
Storage Expenses 
Other Accrued Expenses 
Federal Income Taxes Pavable 
State Income Taxes Payable 
Other Current Liabilities 
I-' 
N 
00 
(15) 
LONG TER.~ ASSETS 
Notes Receivable - Non Current 
Board of Trade Memberships 
Land 
Buildings and Elevator Properties 
Accumulated Depreciation 
Machinery and Equipment 
Accumulated Depreciation 
Autos and Trucks 
Accumulated Depreciation 
Office Furniture and Equipment 
Accumulated Depreciation 
Other Property, Plant, and Equipment 
Accumulated Depreciation 
Intangibles 
Other Long Term Assets 
LONG TERM LIABILITIES 
Long Term Debt (Source A) 
Long Term Debt (Source B) 
Long Term Debt (Source C) 
Other Long Term Debt 
Deferred Income Tax 
Deferred Investment Credit 
INITIAL BALANCE SHEET INFORMATION 
EQUITY: PROPRIETORSHIP, PARTNERSHIP, SUBCHAPTER 'S' CORP. 
Owner's Equity 
Other Equity 
EQUITY: CORPORATION 
Preferred Stock 
Common Stock 
Additional Paid-In Capital 
Retained Earnings 
Other Equity 
Reserve 
EQUITY: COOPERATIVE 
Capital Stock and Equity Credits 
Patronage Refunds - Current Year 
Statuatory Reserve 
Other Retained Earnings 
Total Retained Earnings 
Other Equity 
f--1 
N 
l.O 
Year 1 Year 2 Year 3 
(16) Investment Tax Credit $ $ $ 
---- ---- ----
(17) Information for Taxation and Distribution of Earnings: 
A. Proprietorship, Partnership, or Subchapter 'S' Corp. 
% of Net Income Withdrawn by Owners (Shareholders) Each Year 
B. Corporation 
% of After Tax Income Distributed as Dividends Each Year 
% of Allocatable Retained Earnings Placed in Reserve Each Year 
C. Cooperative 
Statutory Reserve Fulfillment Percentage 
Statutory Contribution Percentage 
Percentage of the Amount Available For Patronage Refunds Distributed 
Percentage of Patronage Refund Given in Cash 
(18) Cooperative Stock Retirement: 
Stock Retirement Option (Circle) 0 1 2 
OPTION 1. Year 1 Year 2 Year 3 
Stock Retired Each Year $ 
----
$ __ _ $ 
----
OPTION 2. 
Percentage of Stock Retired Each Year % 
$ 
$ 
Year 4 Year 5 
$ 
---- ----
% 
% 
-----% 
% 
---- .% 
% 
-----% 
-----
Year 4 Year 5 
$ 
---- ----
f--' 
w 
0 
GRAIN VOLUME ANALYSIS INFORMATION 
(1) Acres in Trade Area 
(2) Local Carry-In Vomume For Year 1 
(3) Terminal Carry-In Volume For Year 1 
(4) Maximum Local Carry-Out Volume 
(5) Wheat Storage Capacity #1 
(6) Wheat Storage Capacity #2 
(7) Month From Harvest Capacity #2 Takes Effect 
(8) Percentage of Wheat Stored At Harvest· 
(9) Percentage of Wheat Sold to Regional Associate 
(10) Percentage of Storage Revenue Lost to Shrinkage 
(11) Regional Associate Dividend Per Bushel 
(12) Handling Charge (Margin) Per Bushel/Month 
(13) Storage Charge to Customers Per Bushel/Month 
(14) Storage Charge Paid to Terminal Per Bushel/Month 
MANAGEMENT PROJECTIONS FOR YEAR 
1 2 3 4 5 
f-' 
w 
f-' 
(15) Storage Time Factor: 
MONTH 
YEAR 1 
YEAR 2 
YEAR 3 
YEAR 4 
YEAR 5 
(16) Grain Volume Analysis Method 
(16A) Yield Probabilfty Method: 
Number of Replications 
Variation 
Average Yield Per Acre 
Result Selection 
Specific Replication 
(16B) Yield Times Acres Method: 
Yield Per Acre 
(16C) Volume Method: 
Volume Handled 
(JUN) (JUL) (AUG) (SEP) (OCT) (NOV) (DEC) (JAN) (FEB) (MCH) (APR) (MAY) I 
1 2 3 4 s 6 7 a 9 lo 11 12 I 
I I ! I 
: 100 I ! i i 
I 
' 
j 
j 100 I I I I I 
! 100 I I ' I i 
I i I 
I loo 
! 
I ! ' ; I f 
I i 
i I j 
l 
100 ., 
MANAGEMENT PROJECTIONS FOR YEAR 
1 2 3 4 5 
f-' 
w 
N 
ENTERPRISE INFORMATION 
(1) Enterprise (Circle) FEED SEED GRAIN FERTILIZER FARM SUPPLIES OTHER 
(2) Sales Information: 
PHYSICAL BEGINNING 
! SALES PURCHASES UNITS OF INVENTORY PRODUCT SUBCLASS $ $ SALES $ 
I 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
TOTAL (OPTIONAL) 
(3) Average Number Of Days The Merchandise Is In Inventory days 
(4) Percentage Gross Margin 
(5) Other Income. For Base Year And Annual Growth Rate 
(6) Other Expense For Base Year And Annual Growth Rate 
Year 1 
(7) Growth Rate For Sales % 
----
Year 2 
% 
% 
$ 
$ 
Year 3 Year 4 
% % 
ENDING 
INVENTORY 
$ 
% 
% 
Year 5 
% 
I-' 
w 
w 
(8) EXPENSE INFORMATION: 
DIRECT INDIRECT OVERHEAD DIRECT INDIRECT 
EXPENSE EXPENSE EXPENSE GROWTH RATE GROWTH RATE 
1. Salaries And Wages $ i $ % % 
2. Payroll Taxes $ $ $ % % 
3. Employee Ben~fits $ $ i % % 
4. Depreciation i $ $ % % 
5. Rent $ $ $ % % 
6. Repairs and Maintenance i $ $ % % 
7. Insurance $ $ i % "% 
8. Property Taxes $ $ $ % % 
9. Utilities $ $ i % % 
10. Advertising $ i $ % % 
11. Travel and Entertainment $ $ i % % 
12. Supplies $ $ $ % % 
13. Professional Services $ $ i % % 
14. Miscellaneous Expenses $ $ $ % % 
I-' 
w 
+:--
(9) ENTERPRISE DEPRECIATION 
NUMBER 
BUUJ;IINGS 
BUILDINGS 1 
ASSET 
NUMBER AGE 
1 
2 
3 
4 
5 
MACHINERY 2 & EQUIP 
1 
2 
3 
4 
5 
AUTOS & 3 TRUCKS 
' 
1 
2 
3 
4 
5 I 
! 
WAREHOUSES 4 ·i 
1 : 
I 
2 i 
! 
3 
4 
5 
NUMBER 
MACH & EQUIP 
NUMBER 
AUTOS & TRUCKS 
l:'URCHASE DEPRECIABLE SALVAGE 
PRICE LIFE METHOD VALUE 
I 
I 
NUMBER 
WAREHOUSES 
FYD 
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OPTION 
I 
NEW INVESTMENT INFORMATION 
(1) Enterprise To Which Investment Applies (Circle) 
(2) Depreciation Information: 
Number of Buildings 
Number of Machinery and Equipment 
Number of Autos and Trucks 
Number of Warehouses 
ASSET 
CLASS 
! 
I 
ASSET 
NUMBER AGE 
PURCHASE 
PRICE 
DEPRE. 
LIFE METHOD 
123456 
SALVAGE 
VALUE FYD OPTION 
I 
I i I I I 1 ! ! 
(3) Financing Information: 
Total Cost 
Amount Borrowed 
Amount Financed Internally 
(4) Loan Information: 
LOAN AMOUNT I INTEREST 
NUMBER BORROWED RATE 
1 
2 ! 
LENGTH ! TYPE 
~ 
w 
°' 
APPENDIX B 
COMPUTER OUTPUT 
137 
Eifl:RPRlSE DATA C~ECK 
* 
FEED 
* * 
Sf:ED 
* * 
GRAIN * 
DAYS IN INVENTORY 1.00 1'1. 00 10.00 
% GRlJSS MARGIN 10. 20 8.00 10 .10 
GROwTH RATE FCK OThcK INCOME o. 00 o.oo o.oo 
GROWTH RATE FOR OTHER EXPENSES o.oo o.oo o.oo 
GROWTH RATE FOK SALES I~ YEAR l 0.15 0.t5 0.10 
GROWTH RATE FCR SALE~ IN YEAR 2 o. u o.-15 o. 10 
GROWTH RATE FOR SALES IN YEAR l 0.10 0.10 0.05 
GROWTH RATE FCR SALES 1/\1 'f'EAR 4 o. 10 o. 10 0. 05 
GROWTH RATE FCR SALES lN YEAR 5 0 .10 0 .10 0.05 
GROWTH RATES FOR "IAJUR EXPE"~Sl:S Olri. INLl Dlti. I f'<O UIR !NJ 
SAL AR l ES AND loAGES O.lJ 0.00 0.10 o.oo 0.10 o.oo 
PAYROLL TAX ES o. 0 5 o. 00 0.05 o.oo J.05 o.oo 
EMPLOYEE BENEFITS o.a5 o.oo 0.05 o.oo 0.05 o.oo 
DEPRECIATION o.oo o.oo o.oo o.oo o.oo o.oo 
RENT o. 00 o. 00 o. 00 o. 00 0.00 O.JO 
REPAIRS J. l'> 0. 00 0.15 o.oo 0.15 o.oo 
INSURANCE 0.1:1 o.oo 0.15 o.oo 0.15 C.OJ 
TAXES J.00 o.uo o.oo o.oo o.oo o. JJ 
UTIL!TIES 0.20 o.oo J • .<o o.oo o.zo 0.)0 
ADVERTISING o. 0 0 o. 00 G.JO 0.00 o.oa c.oo 
TRAVEL AND ENTE~TAI ,_1·1i:NT o.oo o.oo 0.00 o.oo o.uo o.oo 
SUPPL ff S .).lU 0.00 0.10 o.oo c.10 o.oo 
PROFESSIONAL SERVICES o.uJ u.oo o.oo o.ou o.oo o.oo 
MISCELLANEOUS EXPENSE 0.10 J.oo 0.10 o.oo 0.10 o.oo 
* 
f [~j 
" * 
14. ()0 
13.33 
o.oo 
o. 00 
0 .J:) 
o. 15 
o. 15 
0.15 
o. 15 
J!R IND 
0.10 o.oo 
0.05 O.OJ 
o. 05 o. 00 
o.oo o.oo 
0.10 o.oo 
o. 15 o. 00 
0.15 o.oo 
o. 0 0 o. 00 
o.zo o.oo 
o.oo o.oo 
o.oo 0.00 
o.oo o.oo 
u.oo o.oo 
o. l \) o. 00 
FS 
* * 
7u. Qu 
33. 33 
u.oo 
O. Ou 
o.3o 
ll.25 
u. 25 
0.25 
o. 25 
U IK IND 
o. l 0 u. 00 
0.05 o .oa 
o.o:> o.oo 
o.oo o. 00 
o.oo o.oo 
o.oo o. 00 
0.15 o.oo 
o.oo o.oo 
o. 2 0 o. 00 
a.oa o.oo 
o.oo o.oo 
0.000.00 
o.oo o.oo 
0.10 o.oo 
OThEll * 
,j .oo 
o. 00 
O.OJ 
o.oo 
o.oo 
o.oo 
o. 00 
o.oo 
a. oo 
DIR lflJLl 
o.oo o.oo 
o.oo o.oa 
o.oo o.ou 
o.oo 0.01 
0.00 o.oo 
o.oo o.oo 
J.00 o.oo 
J.oo o.oo 
J.oo o.oo 
o.oo o.oo 
J.00 'J.00 
o. 00 o. 00 
o.oo o.oo 
0.00 ') ,'.)U 
I-' 
w 
00 
FORM OF BUSINESS 
% OF AFTER-TAX INCOME ALLOCATED TO DIVIDENDS 
% OF ALLOCATABLE RETAINED EARNINGS PLACcO (.j RESERVE 
INTEREST RATE FOR SHORT TERM LOANS 
% OF SALES ON CREDIT 
% OF ACCOUNTS RECEIVABLE NOT COLLECTAbLE 
% OF PURCHASES ON CREDIT 
GROkTH RATE FCR OPERATING ANO SE~VICf INCOME 
GROWTH RATE FOR OTHER INCCME 
GROkTH RATE FCR OTHER tXPENSES 
GROkTH RATES FOR avtRHEAD EXPENSES 
SALARIES AND WAGES 
PAYROLL TAXES 
EMPLOYEE BENEFITS 
DEPRECIATION 
RENT 
REPAIRS 
INSURANCE 
TAXES 
UTILITIES 
AO VER Tl SING 
TRAVEL ANO ENTERTAINMENT 
SlJPPLlt'S 
PROFESSICNAL SERVl~ES 
MISCELLANEOUS EXPENSE 
FIKM DATA CHECI( 
CORPORA Tl ON 
(DECIMAL PERCENTAGES) 
o.oo 
o. 00 
0.0950 
o. 05 
o. 00 
0.02 
o. 00 
0.06 
o.oo 
0.10 
o. 05 
o.o5 
o. 00 
0.10 
0 .15 
0.15 
0.10 
0.20 
0.20 
0. 10 
0. l'.l 
o. 20 
0. lJ 
f-' 
w 
\0 
OEPR[C IATION DATA f-'UR THE FEED ENTERPiU SE: 
AGf LIFE PUKCrlASE PR ICE SALVAGE VALUE 
1. 25. 6058.04 o.oo 
3. 1. 12130 .• 00 930. 00 
1. 20. lt..764.00 o.oo 
DEPRECIATION DATA FOR THE SEED ENTERPRISE 
AGE LIFE PURCHASE PRICE SALVAGE VALUE 
1. 20. 16764.00 o.oo 
DEPRECIATION DATA FOR THE GRAIN ENTERPRISE 
AGE LIFE PURCHASE PRlCE SALVAGE VALUE 
7. 10. 9011.45 811.45 
OFPRECIATION Q~TA FOR THE FERTILIZER E~TERPRISE 
AGE LI FE PURCHASE PRICE SALVAGE VALUE 
DEPRECIATION DATA FO~ TrlE FARM SUPPLIES ENTERPRISE 
AGE LIFF PURLH.<SE PRICE SAL\IA(,f:: VALUE 
1. 25. 6 05. 4J i) .oo 
METHOJ AFYDP( l=YESJ 
l. o. 
1. o. 
1. o. 
METHOD AFYDPll=YESI 
l. o. 
MET HOO AFYDPCl=YESJ 
l. o. 
METHOD AFYDP( l=YES) 
l'lt THQO AFYOPI l=YESJ 
l. o. 
00Bll=TAKE;2=5WITCHI 
o. 
o. 
o. 
DOB!l=TAKE;2=SWITCHI 
o. 
DDBll=TAKE:2=SWITCHI 
o. 
DD bl l= TAKE ;2=SWITCH)· 
DDBll=(AKE:;Z=SWITCH~ 
o. 
f-' 
+:-
0 
ANALYSIS FOR THE BAS~ YEAR 
FEED DEPARTMENT 
---~--~----~---------------------------------------------~---------------------------~---------~--------------------------------
DEPAKTMENTAL ANALYSIS OPEKATIONS fOR THIS PE~IOD ONLY 
i 
(--- $S ---) 1--- $$ ---l I SALESJ 
SALES 264500. 101).00 
COST CF GOODS SOLD 
BEGINNING INVENTCRY . 24482. 9. 26 
PURCHASES 237500. 89.79 
TCTAL GOODS AVAILAHLE 2 6 l 9 82. 99.05 
LfSS ENDING INVENTORY 24482. 9.26 
COST OF GOODS SOLD 237500. 89.79· 
GROSS PROFIT ON SALES 27000. 10.21 
I-' 
~ 
I-' 
DEPARTMENTAL ANALYSIS 
GROSS PROFIT FOR THE OPERATION 
OPER.ATING EXPENSES 
SALARIES ANO WAGES 
PAYROLL TAXE.S 
EMPLOYEE BENEFITS 
DEPRECIATION 
RENT 
REPAIRS 
INSURANCE 
TAXES 
UTIUT !ES 
AO VER Tl SING 
TRAVEL ANO ENTERTAINMENT 
SUPPUES 
PROFESSIONAL StRvlCES 
MISCELLANEOUS EXPENSE 
TOTAL OPERATlrti .EXPEKSES 
OPERATING PROF IT 
OTHER INCOME FO~ THC ENTERPRISE 
OTHER EXPENSES FOR THE ENTERPRISE 
NET PROflf 
FEED DEPARTMENT 
uIRECT 
EXPENSES 
INDIRECT 
EXPENSES 
(--- $$ ---1 (--- $$ ---1 , __ $$ ---) 
27000. 
20000. o. 
81s. o. 
64. o. 
2438. o. 
o. o. 
5070. o. 
761. o. 
o. o. 
20~0- o. 
o. o. 
·o. .o. 
1500. o. 
o. o. 
3000. o. 
3564-8. 
-8048. 
o. 
o. 
-8648. 
f-l 
-1'-
N 
AjALYSlS ~GP THE 6ASE YEAR 
ScEJ Di::PARP1H~T 
DEPARTMENTAL ANALYSIS OPERATIONS FOR THIS PElIOD ONLY 
% 
l--- $$ ---) (--- $$ ---1 ( SALESI 
SALES 100000. 100.0u 
COST OF GOCDS SOLD 
BEGINNING !NVENTCRY 467. 0.47 
PURCHASES 98500. 98.50 
TOTAL GCCDS AVAILABLE 98967. 98.91 
LESS FNDING INVFNTU~Y 467. 0.47 
COST OF GOODS SULO 985CJO. 9 8. 50 
GROSS PROFIT lJN SA LES 1500. l. 5J 
I-' 
~ 
w 
SE ED OE PAR TME NT 
:------~---~--------------------------------------------------------------------------------------------------------------~-----
___________________ __.; _______ ~---
DEPARTMENTAL ANALYSIS 
------------------~----------~----
GROSS PROFIT FOR THE OPERATION 
OP ER AT ING EXPENSES 
SALARIES ANO WAGES 
PAYROLL TAXES 
EMPLOYEE BENEFITS 
DEPRECIATION 
RENT 
REPAIRS 
INSURANCE 
TAXES 
UTILITIES 
·ADVERTISING 
TRAVEL ANO ENTERTAINMENT 
SUPPLIES . 
PROFESSIONAL SERVICES 
. fll ISCELLANEOUS. E XPtNSE 
lJonL OPERATlNtf EXPENSES 
OPERATING PROFIT 
OTHER INCOME FOR THE ENTERPRISE 
OTHER EXPENSES FOR TrlE ENTERPRISE 
NET PROF IT 
DIRECT 
EXPENSES.~ 
I NDI RJ:CT 
EXPENSES 
(--- $$ ---1 , ___ u ---1 (-- $$ ---1. 
1500. 
2000. -o. 
88. o. 
7. o. 
82.0. o. 
o. o. 
500. o. 
82. o. 
o. o. 
200. o. 
o. o. 
o. o. 
500. o. 
o • o. 
1000. o. 
5197. 
-3697. 
o. 
o. 
- 369 7. 
I-' 
.i::--
.i::--
ANALYSIS FOR THE BASE YEAR 
.JRAIN DEPARTMENT 
DEPARTMENTAL ANALYSIS OPE~ATIONS FOR THIS PERILJD ONLY 
~ 
1--- $$ ---) 1--- $$ --1 (SAL ES I 
SALES 322625. 100.00 
COST OF GOODS SOLO 
BEGI~NING INVENTORY 28462. 6.82 
PURCHASES 290000. 69.89 
TOTAL GDUDS AVAILA~LE 3 18462. 9 8. 71 
LESS ENDING INV~~TORY 28462. 8. 82 
COST CF GCCJS SOLO 290000. 89.89 
GROSS PROFIT ON SALES 32625. 10 .11 
f--' 
~ 
V1 
DEPARTMENT AL' ANALYSIS 
GROSS PROFIT FOR ThE OPERATION 
OPERATING EXPENSES 
SALARIES ANO wAGiS 
PAYROLL TAXES 
EMPLOYEE BENEFITS 
DEPRECIATION 
RENT 
REPAIRS 
INSURANCE 
TAXES 
UTILITIES 
ADVERTISING 
TRAVEL AND ENTERTAINMENT 
SUPPLIES 
PROFESSIONAL SERVICES 
MISCELLANEOUS EXPENSE 
TOTAL OPERATING EXPENSES 
OPERATING PROF IT 
OTHER INCOME FOR THE ENTfRP~ISE 
OTHER EXPENSES FOR THE ENTERPRIS( 
TOTAL STORAGE,HANDLING AND DIVIDENU HEVENUE 
NET PROFIT 
GRAIN DEPARTMENT 
DIRECT 
EXPENSES 
INDIRECT 
EXPENSES 
(--- $$ ---1 (--- $$ ---) (--- $S ---) 
32625. 
10000. o. 
419. o. 
33. o. 
838. o. 
o. o. 
4000. o. 
'391. o. 
o. o. 
800. o. 
o. o. 
o. o. 
500. o. 
o. o. 
200. o. 
l 7l81. 
15444. 
o. 
o. 
50000. 
65441t. 
I-' 
~ 
°' 
ANALYSIS FOR THE BASE YEAR 
FERTILIZER DEPARTMENT 
DEPARTMENT lit.. AN ALYS IS OPERATl~NS FOR THIS PERIOD ONLY 
:c 
(--- $$ ---l (--- $$ ---) ISALESI 
SALES 112500. 100.00 
COST OF GOODS SOLO 
BEGI~NING INVENTORY 125 03. 11. ll 
PURCHASES '17500. 86.67" 
TOTAL GOODS AVA I lAbLE 110003. 9 7. ld 
LESS ENOlNG INVEl'iTORY 12~03. 11.11 
COST CF GOODS SOLD 97500. 66.67 
GROSS PROFIT ON SALES 150()0. 13.33 
f--' 
~ 
-...J 
DEPARTMENTAL ANALYSIS 
GROSS PROFIT FOR THE OPERATION 
OPERATING EXPENSES 
SALARIES ANO WAGES 
PAYROLL TAXES 
EMPLOYEE BENEFITS 
OEPREC IA TION 
RENT 
REPAIRS 
INSURANCE 
TAXES 
UHLITIES 
ADVERTISING 
TRAVEL Al\D ENTERTAINMENT 
SUPPLIES 
PROFESSIONAL SERVICES 
MlSCELLANEOVS .E~_PENSE 
TOTAL OPERA:TING EXPENSES 
OPERATING PROFIT 
OTHER INCOME FOR THE ENTERPRISE 
OTHER EXPENSES FOR THE ENTERPRISE 
NET PROFIT 
FERTILIZER DEPARTMENT 
DIRECT 
EXPENSES 
INDIRECT 
EXPENSES 
(--- $$ ---1 (--- $$ ---1 1--- $$ ---1 
15000. 
3000. o. 
110. o. 
9. a. 
a. a. 
410. o. 
1500. o. 
103. a. 
a. o. 
300. o. 
o. o. 
o. o. 
o. o. 
o. o. 
500. o. 
5932. 
9068. 
o. 
o. 
9068. 
f-' 
~ 
(X) 
ANALYSIS FUR THE BASE YEAR 
FARM SJPPLIES DEPARTMENT 
DEPARTMENTAL ANALYSIS OPERATICNS FOR THIS PERIOD ONLY 
:: 
1--- $$ ---1 (--- $$ ---1 I SALES) 
SALES 10500. 100.00 
COST OF GOODS SOLD 
BEGINNING INVENTORY 9936. 94.63 
PURCHASES 7035. (, 7. 00 
TOTAL ~OOJS AVAILABLE 16971. 16 l. 63 
LESS ENDING INVENTOKY 9936. 94. 63 
COST uF GOODS SOLD 7035. 67.00 
GROSS PROFIT ON SALES 3465. 33. 00 
I-' 
~ 
l..O 
OEPARTME~TAL ANALY~IS 
GROSS PROFIT FOR THt JPEMATIOt. 
OPERATING EXPENSES 
SALARIES ANO WAGES 
PAYROLL TAXES 
EMPLOYEE BENEFITS 
DEPRECIATION 
RENT 
REPAIRS 
INSURANCE 
TAXES 
UTllITIES 
ADVERT! SING 
fRAVEL AND ENTEi< TAINMPH 
SUPPL! ES 
PROFESSIONAL ~~RVICES 
1HSCELLANEOUS EXPENSE 
TOTAL CPERATING EXPEt.SES 
OPERATING PROFIT 
OTHER INCOME FOR THE ENTERPKISE 
OTHER EXPENSES FOR THE ENTERPRISE 
NET PROF IT 
FARM SJPPlltS DEPARTME~T 
DIRECT 
EXPENSES 
INDIRECT 
EXPENSES 
1--- $$ ~--) (--- $$ ---) [--- $$ ---J 
2000. 
l:ill. 
7. 
o. 
0. 
o. 
82. 
o. 
48. 
o. 
o. 
o. 
a. 
200. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
0. 
3465. 
2425. 
1G40. 
o. 
o. 
1040. 
I-' 
Ul 
0 
, 
Li A SE YEAR 
ANALYSIS rOP TOlAL OPERATION JPERAT!ONS FOR THIS PE~IUO ONLY 
% 
1--- H ---) !--- $$ ---J ISALESI 
SALES GF MERCHANDISE 810125. 100.00 
COST OF GOODS SOLD 
BEGINNING INVENTCRY 758 50. 9. 36 
PURCHASES 730535. 90.13 
TOTAL ~oons AVAILAdLE ~Oo385. 99. 54 
LESS E:t·:Ol"JG L~Vtt\T~rny 1Sil50. 9. 31) 
COST OF ~ooos SOLD 730535. 90. 13 
GROSS PR·JF i T Llr< SALES 79590. 9.82 
OPERATING ANO S~RViLE: lNL~ME o. 0.00 
G~r:SS PC.CFTT f-c;i( fff,~L ul'ER!\T[U\ 7~ 590. 9.82 
-- - --·-- --------- - --------- - _....;._ --- ---- - ----- -- - --------·--------:----------- ----- ------------- ----------------- -- -- - - -- - - ------------
f-1 
Vi 
f-1 
-------------------------------:-----------------~----------------------------------------------------------------------------~-
ANALYSIS ~OR TOTAL GPc~AT[O~ 
GROSS PROFIT FOR TCTAL CPERATidN 
OPERATING EXPENSES 
SALARIES ANO ~AGES 
PAYROLL TAXES 
EMPLOYEE BENEFITS 
DE PR EC IA TIOlll 
RENT 
REPAIRS 
INSURANCE 
TAXES 
UTILITIES 
ADVERTISING 
TRAVEL AND ENTERTAINMENT 
SUPPLIES 
PROFESSIONAL SERVICES 
MISCELLANEOUS EXPENSE 
TOTAL CPEHATING EXPENSES 
OPERATING PROFIT 
CTHER INCOME 
OTHER EXPENSES 
INTEREST EXPENSE 
TOTAL STORAGE,HANDLING ANO D!VIOENO REVE~UE 
NET PROF!T 
0 IRECT INDIRECT OVERHEAD 
EXPENSES .EXPENSES EXPENSES 
-------------------------------------------------------"" . 
1--- $$ ---l (--- u ---1 1--- $$ --) , ___ u --J 
79590. 
37000. o. 16700. 
1520. o. b83. 
120. o. 54. 
409b. o. 5511. 
410. o. o. 
11070. o. 1000. 
1419. ·O. 4749. 
o. o. 4150. 
3348. o. 1000. 
o. o. 1755. 
o. o. 500. 
2500. o. 3980. 
o. o. 750. 
4900. o. 9472. 
116687. 
-37097. 
6000. 
o. 
6414. 
500 00. 
12489. 
f-' 
V1 
N 
DETAILED EQUITY SECTiON OF THF BALANCE ShEET 
BASE YE:AK 
_______________________________________________ __; _________________________________________ ....;:,. ___ '.~--------
PREFERRED STOCK 
COMMON STOCK 
AOOITIONAL PAID-IN CAPlTAL 
TOT AL CONT R ldUTEO CAP IT AL 
RETAINED EARNINGS : 
FREE AND AVAILAaLE $ 33956.11 
RESERVE ___ Jl.. • .WL 
TOTAL RETAINED EARNINGS 
TOTAL STOCKHOLDERS EQUITY 
$ o.oo 
6800.00 
__ 12.5.I~ . L 
$ 19373•93 
_.3J~5.2a!L 
$ __ 5.l~Q!t_ 
--------------------------------~-------~---------------~-----------------------------------------~~---------- . 
I-' 
U1 
w 
ASSETS (--- $$ ---1 
CURRENT ASSETS 
CASH -40830. 
MARKETABLE SECURITIES o. 
RFC EI VABLE: S C.3215. 
ADVANCES PA!11 Jt; PURCHASES o. 
ACCRUED STORAGE LHAKGES o. 
INVt:NTORIES 75050. 
PRE'PMD EXPENSES o. 
GTHER CuKRE~r ASSETS 4J46. 
T£TAL CURRENT ASSETS L::3081. 
LONG TEKM ASSETS 
INVEST'1ENT:i A'JLi UTHER AS:;ET~ o. 
FKDP~~TY, PLANT A~U ~~UIP'1ENT 10 4_i5 r. 
1NT AN<; I tlU: ~ o. 
OTHER L~NG TERM ASSETS '-195. 
TGTAL LChG TtH'1 ASSETS LO 5J5L. 
TIJTAL ASSETS ,'.Lo4Jo. 
BASE YEAR 
3ALANCE SHEU 
.;; 
(TJTALll 
-17.<J 
u. 0 
36.4 
o.o 
o.o 
33.2 
o. 0 
2.1 
53. 9 
.) • 0 
<tJ. 7 
o.o 
J ...... 
4<>. l 
110. (; 
LIABILITIES ANO EQUITY 
CURRENT L!AtlILITIES 
NUTES PAYABLE 
ACCCUNTS PAYA&LE 
AUVANCE5 R~CEIVEu FROM SALES 
ACCRUED EXPENSES 
INCOME TAXES PAYABLE 
OTHER CURR~Nl LIABILITIES 
TOTAL CURR!:''IT LIA~ILITIES 
LU~G TERM LIABILITl~S 
LLING TEkM JE lJT 
lJEF ERP EC I NC CME TAX ES 
JEFERREU INV~ST~t~T CKEDIT 
TUTAL LUNG TERM LIABILITIES 
'::JLll TY 
TOTAL LIABILITIES ANO EQUITY 
(-- u ---) 
o. 
29 754. 
o. 
o. 
o. 
1599. 
31353. 
l4_j 750. 
o. 
o. 
143750. 
5333::;. 
"28433. 
% 
I TOTAL II 
o.o 
13.0 
J.o 
o.o 
o. 0 
0.1 
13.7 
62.9 
o.o 
J.O 
62.9 
23.3 
100.0 
f-' 
U1 
+:-
LIQUIDITY RATIOS: 
CURRENT RAT 10 3.93 
LIOU!D RATIO l.51 
I 
I PROFITABILITY KATIOS: 
GROSS RETURN ON SALES 
FEED 
S EEO 
GRAPJ 
HRTILIZER 
FARM SUPPL! ES 
OTHER DFPARTMENTS 
THIS 
PERIOD 
9. 8.& 
10.Z'l: 
1.5:1: 
l 0.1% 
13. 3l: 
33.0'' 
u.oi 
NH RETUkN ON GKCSS INCOME 2.0~ 
NH RF TURN LJN AS SFTS 5. 5% 
NfT RETUR~ UN EQLlTY 23.4-t 
BASE YEAR 
RATIO ANALYSIS 
SOLi/ENCY RATIOS: 
LIABILITIES/ASSETS 0.11 
LlABILITIES/EQUlTY 3.26 
FIXED ASSETS/EQUITY 1.98 
--------~~---------~---~------~------------
I 
I HISCElONEOUS RATIOS: 
THIS 
PERIOD 
-------------------~------------~~----------
AVFRAGE INVENTORY TURNOVER 9.6 
FEED 9.7 
SEE:D 210 .9 
GRAIN 10.2 
FEPTILIZE;<. 7.8 
FAR"! SUPPL I ES 0.1 
OTHER OEP4RTMcNTS o.o 
OPFKATIN~ E~PENSES/GROSS PROFIT 146.6 
...... 
i.Jl 
i.Jl 
AGE LIFE PURCHASE PR ICE 
o. 15. 600000.00 
TOTAL COST 
AMOuNT FINANCED INTERNALLY 
AMOUNT bJRRJWED 
DEBT SOURCE. A 
INTEREST RATE IPERCENTI 
LENGTH IN YEARS 
TYPE CF LOAN 
OEllT SOURCE B 
INTEREST RATE IPEKCENTI 
LENGTH IN YEARS 
TYPE OF LOAN 
NEW I i'iVESTME"lT 
SALVAGE VALUt MHHOO AF YOP ( l=YE SI 
50000.00 4. o. 
600000.00 
o.oo 
600000 .oo 
50000.00 
9.00 
1.00 
TERM 
55JOOO.OO 
9.00 
5.0o 
COMMER( IAL 
DDBll=TAKE;Z=SWITCHI 
1. 
I-' 
lJ1 
Cj\ 
LOAN ANALYSIS FUR YEAR 
SHORT TERM DEBT ANALYSIS 
"INI"IUM CASH BALANCE NEEDED $ 15000.00 
BEGINNING CASH HALANCE 110 32. 32 
NEW SHORT TERM DEBT NtEDED 
TO REACH THEMINIMU"I CASH REQUIREMENT 3967.68 
LONG TERM DEBT DUE THIS PERIOD 2Ll3 73. 80 
TOTAL SHORT TERM DEBT Tt) BE PAID THIS PERIOD 225341.40 
LONG TERM DEBT ANALYSIS 
LOAN NO. TYPE UF Ll)AN lNlEREST J'.ATE UNPAID tlALAN:E REMAINING UFE 
HRM LOAN 9 .500 PERCE'H o.oo 0 YEARS 
2 TERM LOAN O. 000 PERCENT 25 ooo. 00 2 'f EARS 
3 INSTALLMENT '! .500 PERCE'H 57376.14 4 YEARS 
4 TcR I' LOAN 9. 000 PE RC ENT o.oo 0 YEARS 
5 CuMMEKCIAL 9.000 PEKCENT 440 000. 00 4 YEARS 
TOTAL PRl'<CIPAL AND IHEREST PAYMCNTS FOR THIS PERIOD 
PRINCIPAL PAYMENT 
50000. 00 
o.oo 
11373.i!& 
50000.00 
llOOOO.QO 
221373.80 
INTEREST PAYMENT 
4750.00 
o.oo 
6531.2~ 
4500. 00 
49499.98 
t>528l.l2 
~ 
V1 
--.J 
5 YCAK SU'H'ARY 
IT EH YEAR 
2 3 4 5 
FEt:D E'<TE;<1>RJSf: Nff PRUHT -8633.17 -9136.98 -101.01.11 -11910.05 -12113.6'7 
'? OF F rn M NET p R Of- l T -6.19 -7.05 -&. 3 5 -11.96" -8. 8'7 
SEt:C F~TERPRISE "ET PRUFIT 3502.82 4344.43 4800 .64 529 l .28 5817.63 
% OF FIRM NET P~CFIT 2.?l 3. 35 3.85 5.31 4.27 
GRAIN ENTERPRISE Nt:T PROFIT 244553.4\J 218954.90 205498.<!0 175171.70 204507.90 
% OF FIRM NET PRCFIT l 7 5. 3 6 169.0'+ 164 .a 2 t75. 77 150.12 
F~RTILIZER ENTeRPRl~E NET PROFIT 12865.79 15005.31 17484.12 2 0354. 76 06 77.54 
i OF FIRM NFT PROFIT 9.23 11.5!. 14.02 20.42 17. 36 
FAR 1-( SUPPL! ES [ N TEHPK IS f: NET Pr.UF IT 1853.69 2718.42 3938.62 ?282 .ld 7134. 34 
.1: UF t' !RM ~JET P1H!F l T 1.3 3 2.10 3.08 5.30 5.24 
CJHER ENTERPRISf: NET-PROFIT o.oo o.oo 0 .oo o.oo o. 00 
t OF FIRM NET PRCF!T u.oo o.oo o.ao o.oo 0. '.JO 
VOLUME OF ~RAJ~ HAiULEU (~USHELSl 78 7140. 68008Q. S9d570. 5243'.iO. 5b'-1084. 
GRA!~ STCRllGE,rlA~DLINO ANO U!VIOEND INC'1ME 282783.90 250251.10 232294.80 19 73'>1.10 2235tl2.30 
1: 1JF G RA l ~, ENT E P Pk I S [ I Ni..JHE 11j.o3 114.29 1u.04 l lL. 66 109.33 
i OF FIRM NET Pk.JFIT 2 02. 77 1'13.20 180.31 198.03 164. 12 
FIRM NET PROl-IT HEFJRE TAXES 139460. oO 129 5 30. 00 124683 .3 0 9965d .81 136228.20 
[NC[;Mc TAXE:S ~9941.LO 55l74.'>3 52b47.99 40d36.23 588d9.56 
INCCMl'AFT~K TllXES 79?1'-1.o'.J 74J'.J:J.63 71035.31 58822.58 77338 .69 
U!VlOENDS PAID o.ao o.oa o. 00 f}. 00 o.oo 
TOTAL ST OC!<. HUL LJFRS E::clJ I TY 13284~.40 207205.00 279040.30 337tl62.90 4152Ql.60 
NET ~UR!<.ING Cl\P!TAL l44393.:;J 133 7 29. 50 126259.10 107971.40 120879.00 
NET PLANT P~UP~RTY ANU EQUIP~E~T 639483. 3 1) 5tJGl09.'>0 525665.50 4765J6. 50 432997.10 
LCNG HR~ ~E~T '..>2~Jlo.l0 39'-1921.80 25U84.40 1263'>1.50 Li .06 
CUR P. [-~I ~All U l.!9 L. 2 5 1. 04 0.88 J.88 
LIOU lO ~AT IJ u.06 0.97 u .70 0 .So 0.61 
I-' 
Vl 
00 
APPENDIX C 
ADDITIONAL COMPUTER OUTPUT 
159 
• 
G~AI~ VLLUME ANALYSIS 
YEAR 
RE:P YIELD VJLUME STORED AT *** VOLUME STORED *** VOLUME T:J HANDLING STORAGE DIV !DENO TCTt>. L 
HANDLED HllRVfST IN OUT TERMINAL REVENUE REVENUE REVErJUI' l<EVENUE 
NO. IB/Al ( eu ) I BU ) ( BU/MU I ( BU/MO I ( BU ) I $$ ) I $$ ) ( H ) ( $$ I 
l 20.46 716151. 794536. 6952184. 3l 7dl4. o. 121745.60 138348 .30 o.oo 260C94. 00 
2 15.28 534717. 631245. 5523391. 2,249d. o. 90901.88 109915.30 o.oo 200317.20 
3 17. 91 62691 o. 714219. 6249411. 285bd7. o. 106574.60 124363. 10 o.oo 2 30937. 80 
4 23. 73 8 30632. 897568. 7703204. 509544. o. 141207.30 153293.60 0 .oo 294500.90 
5 23.42 819545. 887590. 7653638. 467806. o. 139322.50 152307. 30 o.oo 291629.80 
6 21. 26 9 53955. 1008559. 8126959. 1101353. o. 162172.20 161726.30 o.oo 323898. 60 
1 28.13 984628. 1036165. 8213918. 1266991. o. 167386. 10 163456.SO o.oo 330043.50 
8 23. 58 825351. 892U 16. 7680153. 489107. o. 140309.60 152634.90 o.oo 2'Hl44.50 
9 19. 40 6 79006. 7611 o:.. 6659666. 304442. o. 115430.9:1 132527 .20 o.oo 247958.10 
10 15.07 527411. 624669. 54658 52. 249868. o. 89659. 7'.> 108770.30 o.oo 198430.10 
11 27. 36 957494. 1011744. 8136991. 1120465. o. 162773.90 161926.00 o.oo 324699.90 
12 19.75 6 Sl410. 772269. t.757350. 30890S. o. 117539.bO 134411.10 o.oo 252010.80 
13 20.82 728576. 805719. 7050034. 322287. o. 123857.90 140295. 50 o.oo 264153.50 
14 31.99 1119554. 1157598. 11586112. 2005'J05. o. 190324.10 170863. 50 o.oo 361187. 70 
15 15.90 5 56422. 650779. 5694314. 260312. u. 94591.63 113'16.70 0 .oo 207908.30 
16 14.60 :.11145. 610030. 5337760. 244Jl2. o. 8689't. 56 106221.30 o.oo 193115.80 
17 31.13 1089436. 1130492. 85llO't7. 1832950. o. 185204.10 169369.70 o.oo 354573. 80 
lll 22.31 7 80888. 852799. 7453592. 349 517. o. 132750.90 148326.30 o.oo 281077.30 
19 24.94 872736. 935462. 7886988. 672486. o. 148365.00 156950.90 o.oo 305315.90 
20 15.41 5 39474. 635526. 5560S51. 254210. o. 91710 .50 11066() .BO o.oo 2023 71. 30 
21 20.52 716162. 796340. 696d022. 318538. o. ll2087.50 138663.50 o.oo 260751.10 
22 28. 78 l c 0133<>. l 056602. 8278295. 13891>12. o. 171247.00 164738.00 o.oo 3}5985. 00 
23 26.92 942280. 99d0 52. diJ93860. 1038 ;u.;. o. 160187.50 16106 7 .60 o.oo 32125:).10 
24 23. 63 826911. d94LZU. 7686960. 495144. o. 140574.80 152'110.30 o.oo 293545.10 
25 23. 96 83d426. 904583. 7 737226. 539 709. o. 142532.40 153970.60 o.oo 2 9650 3. 10 
VOLUME HANDLING STORAGE DIVIDEND TOTAL 
HANDLED Rt:VEi~UE K.EVENUE REVENUE K EVE.'WE 
BU I ( $$ l I H ) ( H ) ( $$ I 
MIN !MUM 5111'•5. do894.5b 106221 .30 o. i)Q 1'>3115.60 
HEAN 787140. 133813.70 148970. 10 u.oo 2827B3.9i) 
MAX I MUM 1119554. 190324.10 lf()J(,3. 50 O. OU 361187. 70 
VARIANCE 319975600CJ.OO 
STAhOA~O OEVllTIDN 178878.oO 
TH!5 ANALYSIS USES fHE MAXI.MU~ Kf'.uLTS ....... 
°' 0 
~~AIN VOLUM~ ANALYSIS 
YEAR 
kEP YIHJ VlLUi>IE STUf<d AT *** VCLUME STJREU *** VULUMO: TJ HA NOL I NG !>TJRAGE DIVIQEND T CT .:.L 
ciA~iJU:J rlAi'.Vt5T IN JUT T t:RMH;AL PEVENJE ?. EVE:~ UE ?EVENUE Rf VE NUF 
i\IC. ( fj/ Al ( BU ) ( 3U ) ( au tr' Ci ) ( oumo l ( dU ) ( $$ ) ( $$ l ( SS I ( $$ l 
l 20. 46 7161'.>1. 794'536. 69~2134. 3l7dH. o. 121745.60 131:l34b. 30 o. 00 2 60C\14. 'JO 
2 15.2& 5 34 7l 7. 631245. 552.;391. 2524%. o. 90901.88 109915.30 0 .oo 2ooe 11. 20 
3 17. 91 626910. 7142[9. 6249411. 205687. o. 106574.60 124363.10 o.oo 2 30937 .80 
4 23. 73 a 30632. 8'>756&. 77032 04. 50954-4. o. 141207.30 153293.60 o.oo 294500.90 
'.> 23 .42 8 1954:). a.37:;90. 7653638. 467306. o. 139322.:)'.l 152307.30 0 .oo 291629.80 
6 21. 26 953'>55. 1008559. 8126959. 1101353. o. 162172.20 li,1726.30 o. 00 3231J98.o0 
1 23. l3 'H4628. 1036165. 8213918. 1266991. o. l673<>6.7J 103456.dO o.oo 330843. 50 
b 23.58 d253:>1. 892816. 7630153. 4b9107. o. 140309.60 152.834.90 o.oo 293144.50 
9 19. 40 6 7900b. 761105. 6659666. 304442. o. 115430.90 13252 7. 20 o.oo 247'758.10 
lO 15.07 527411. 624669. 5 4658 52. 249d6o. o. 8965S.75 103770.30 o.oo 198430.10 
11 21. 36 9 57494. 10117 44. 8136991. 112046:>. o. 16277 3. 90 161926.00 o.oo 324699.90 
12 19.75 6Sl4l0. 7722 69. 6757350. 308908. o. 11753S.60 134471.10 o.oo 252010.80 
13 20.82 12a 576. 805719. 7050034. 322Z<l7. o. 123857.90 140295.50 0 .oo 264153.50 
14 31. 99 1119554. 1157598. 8586112. 2005905. o. 190324.10 !70863. 50 o.oo 36il87. lO 
15 15.90 556422. 650779. 5694314. 260312. i) • 94591.63 113316.70 o.oo 207'.108.30 
16 14.60 511145. 0100 30. 5337760. .144012. o. 86894.56 106221.30 0 .O::J 1931l.5.80 
17 31. 13 l Je'A36. 113()492. 85ll047. 1832950. o. 185204.10 169369.70 o. 00 354573.bO 
18 a. 31 760808. b':J27'l'7. 7453592:. 349517. o. 132750.10 14d326.30 o.oo 281077. 30 
19 24.94 872736. 9354bZ. 7886'>88. 672486. o. 14836~.oo 156950.90 o.oo 305315.90 
20 15. 41 5 394 74. b3~526. 5 5608 51. l542l J. o. 'Jl 710. 50 110660. 80 o.oo 202371.30 
21 20.52 713162. 796340. 6968022. 3lii538. o. 122187.50 138663.50 0 .oo 260751.10 
22 28. 78 100133b. l:J5::.u02. d27d29~. 138'1612. o. 1712't7. J.) 164738. 00 o.oo 335985.00 
23 2.6.92. 942280. \l'Jd052. 3093B60. l'J3o.>09. o. 1601~7.50 llJ 1067.60 o.oo 3ll255. 10 
24 23.63 820911. 894220. 76%S60. 495144. u. 140574.oO 1:>n10.3o 0 .OD 293$45.10 
25 23. 9b b3<l426. '.104583. 7737226. 539 709. o. 142502.40 l5.l970.60 o.oo L96503.l0 
VUL U'·:E rlA.~JLl i\IG S TrJRAuE D!VlllENO TOTAL 
HANOL EO REVENUE REVt:~UE RE VENUE RE:VfNUE 
RU ) ( $S l ( SS ) ( $$ l ( $$ l 
Ml NI ML'~ olll4?. Ju29 1-t.56 lJt,Z21. 30 O. OJ 193115.dO 
ME a . ..., 737140. 131~13.70 148970.10 c.oo 282763.~0 
t'AX l MU~ 1 11 "; ':) j 't ~ l'fl.l24. 10 l 70:l63. 50 v. 00 361187.70 
VARIAN(~ Jl-i'175.J0'1~)'J.00 
STANDAKD DEV !Af Lll\i llt!J70. 68 
THIS ANALYSIS LScS Trit '·lt. AN Rf SUITS ..... 
0\ 
..... 
REP YIELD 
NO. (i:l/Al 
l 20.46 
2 15.28 
3 1 7. 91 
4 23.73 
5 23. 42 
6 27. 26 
7 28 .13 
3 .U.58 
9 19. 40 
10 15.07 
11 27. 36 
12 19.75 
13 20.82 
14 31.99 
15 15.'J;) 
16 14.brl 
17 31.13 
18 22.31 
l<J 24. 94 
20 15.41 
21 20.52 
22 2d. 78 
a 26.92 
24 ZJ.6J 
25 23. 96 
f' IN I :~LJ.'1 
MEA"i 
l'AXIMLM 
V4'\ !MJ~[ 
VOLUME 
HANOLl;'lJ 
BU I 
716151. 
534717. 
62691 o. 
8 30632. 
819545. 
9~3955. 
984628. 
325351. 
6 79006. 
527411. 
957494. 
6S1410. 
728576. 
1119554. 
5 56422. 
51114~. 
1089436. 
780b~8. 
372736. 
5394 74. 
7181'>2. 
10GlJ36. 
942230. 
826911. 
83d426. 
STA~JA~J ~~v !AT!~~ 
STORED AT 
HARVEST 
( i:lU 
794536. 
631245. 
714219. 
i:l97568. 
887590. 
1008559. 
10 36165. 
392016. 
761105. 
62.4669. 
1011744. 
77 22 69. 
BJ'.>719. 
1157598. 
650/7C,. 
610030. 
1110492. 
8'.>2799. 
9 35462. 
635526. 
7%346. 
1056002. 
9900 52. 
8'ilt220. 
904583. 
*** VOLUME 
IN 
BU/MO l 
6952184. 
5 523..l'll. 
6249411. 
7 703204. 
7653638. 
6126959. 
s213n8. 
70801 53. 
6659666. 
:i4658:i2. 
8136991. 
6757350. 
7050034. 
85d6ll2. 
5694314. 
5337760. 
d511047. 
74535'12. 
7896988. 
5560351. 
696<:i02.2.. 
<>278295. 
8093d60. 
7686960. 
7737226. 
Vi.JLU~ t: 
HANDLELl 
tlU l 
511145. 
737140. 
lll9554. 
31'1975',00IJO •. Jr} 
17oJ7""'"; 
THI> /\,,i<LYSl '.> USES TdE MllJIMUM «ESUL T~ 
GRAIN VOLUME ANALYSIS 
STORED *** 
OUT 
BU/MO ) 
317814. 
252498. 
285687. 
509544. 
467806. 
1101353. 
1266991. 
489107. 
304442. 
249868. 
1120465. 
308908. 
322287. 
L005905. 
260312. 
244012. 
1832950. 
349'.>17. 
672486, 
254210. 
3ld53~. 
13896U. 
lOJdJO'J. 
495144. 
5.>'1709. 
H.VWL !Nf, 
REVENUE 
u l 
J6894.'.>6 
133813. 70 
l9J32<t.l0 
YEAR 
VOLUME TJ 
TEl<.MINAL: 
( tlU l 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
0. 
o. 
a. 
o. 
STOR/l~E 
REVENUE 
H l 
106221 .30 
148'170.10 
170663.50 
HANDLING 
REVENUE 
$$ l 
121745.60 
90901.83 
106574.60 
141207.30 
139322.50 
162172.20 
167386. 70 
140309.60 
l 15430.9J 
89659. 75 
162773.90 
117539.60 
123857.90 
190324.10 
94591.63 
86894. 56 
185204.10 
132 750. 90 
148365.00 
91710.':>:J 
l220A 7.50 
171247.00 
160187.50 
140574. dO 
l4Z532.40 
DI VlOENO 
REVENUE 
$$ l 
O.JO 
o.oo 
o. 00 
STORAGE 
Rl:VENUE 
$$ ) 
138348 .30 
109915.30 
124363.10 
153293.60 
152307.30 
161726.30 
163456.80 
152834.90 
132527.20 
108770.30 
161926. 00 
134471.10 
14029'.>. '>0 
l 708 63. 50 
113316.70 
106221.30 
169369. 70 
[l+d326. 30 
1~6950.90 
11061'>0 .i:lO 
l3d663.50 
164738. 00 
16 106 7 .60 
152970.30 
153970. 60 
TOTAL 
REVENUE 
.U I 
193115. tiO 
2d2783.90 
361187.70 
DIV !UENO 
REVENUE 
$$ ) 
o.oo 
o.oo 
o. 00 
0 .oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0~00 
o. 00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0 .oo 
o. 00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
TOTAL 
REVENUE 
$$ I 
260094.00 
200817.20 
230937.80 
294500.90 
291029.80 
323898.60 
330843.50 
2 93144. 50 
247958. 10 
198430.10 
324699.90 
252010.80 
264153.50 
36lltl7.70 
2079Jd.30 
193115.dO 
354573. 80 
281077.30 
305315.90 
202371. 30 
260751. 10 
.H5965.00 
321255.10 
293~45.10 
296503.10 
>--' 
°' N 
GRAIN VOLUME ANALYSIS 
YEAR 
REP YIELD VOLUME STOkED AT *** VOLUME STORED *** VOLUME Ta HANDLING STORAGE DI vrnENO TOTAL 
HANDLED H4RVEST IN OUT TERMINAL REVEf'l.IE REVENUE REVENUE REVENUE: 
NC. IB/Al I eu l ( BU l I BU/MO l ( BU/MO ) I BU l ( $$ I I $$ l ( u l ( u l 
l 20.46 716151. 794536. 6952184. 311814. o. 121745.60 138348 .30 o.oo 260094.00 
2 15.28 534717. 631245. 5523391. 252498. o. 90901.88 109915.30 o.oo 200817.20 
3 l 7. 91 62691 o. 714219. b249411. 285687. o. 106574.60 124363.10 o.oo 230937.80 
4 23. 73 830632. 897568. 7703204. 50954.4. o. 141207.30 153293.60 o.oo 294500.90 
5 23.42 81954~. ao7590. 7653638. 467806. o. 139322. 50 152307.30 o.oo 29lb29.80 
6 27.26 953955. 1008559. 8126959. 1101353. o. 162172.20 161126.30 o.oo 32389 8. 60 
7 28.13 984628. 1036165. 8213918. 1266991. o. 167386. 70 163't56 .so 0 .oo 330843.50 
8 23.58 8 25351. 892816. 7680153. 4il9107. o. 140309. 60 152834.90 o.oo 293144.50 
9 19.40 6 79006. 761105. 6659666. 304442. o. 115430.90 132527 .20 o.oo 247958.10 
10 15.07 527411. 624669. 5465852. 24986!1. o. 89659.75 108770 .30 o.oo 198430.10 
11 27. 36 957494. 1011744. 8l36991. 1120405. o. 162773.9() 161926.00 o.oo 324699. 90 
12 19.75 6Sl410. 772269. 6757350. 3011908. o. 117539.60 134471.10 o.oo 252010.tiO 
J.3 20.82 72!157U. 805719. 7050034. 3222.iH. o. 123857.')Q 140295.50 o.oo 2b4153.50 
14 31. 99 1119554. 1157598. 8586112. 2005905. o. 190324.10 170863.50 o. 00 361187. 70 
15 15.90 5 56422. 650779. 5694314. 260312. o. 94591.63 113316. 70 o.oo 207908.30 
16 l't.60 511145. 610030. 5337760. 244012. o. 86894. S6 l0622l.30 o.oo l93ll5.80 
17 31.13 l 0 E9436. 1130492. 351.104 7. 1832950. o. 185204.10 169369.70 o.oo 354573. 80 
18 22.31 7 80688. 852799. 74535~2. 349517. o. 132 750. 90 148326.30 o.oo 2dl0 77 .30 
19 24.94 d 72736. 935462. 7886988. 67241:lb. o. 148365. 00 156950.90 o.oo 305315.90 
20 15. 41 5394 74. 6 35526. 5560851. 254210• o. 91710.50 110660.80 o.oo 202371. 30 
21 20.52 7 18162. 796346. 69680.:'.-'· 31!1'.>3d. o. 122087.50 138663.50 o.oo 260 751.10 
22 28. 78 lo C73J6. 105o6J2. ti278295. 1389612. o. 171247.00 164 738. 00 o. 00 335985.00 
23 26.'Jl 942280. 998052. ~093860. 1038309. o. l60ld7.~0 16106 7 .w o.oo 3212?~. lO 
24 2:1..63 826911. 694220. 7 686960. 495144. o. 140574.BO 152910. 30 o.oo 29354~.10 
25 23~96 838426. 9045d3. 7737226. 539709. o. 142532.40 153970.60 o.oo 2 96~03. l 0 
VULJME: H ANuL INl> STURAl>t DIV I DENO TUT AL 
HANOLED RE\/ ENIJE P. EVENLJE REVENJE REVEt.UE 
BU ) ( $$ l ( u l ( $S l ( H l 
Mu r M u·1 ~l ;[4':>. %!.~·t.56 1062Ll .30 v. 0'.) 193115. bO 
M EA!~ 7cl7l .. o. 1JJB13.70 14d9l0. IO 0. CJ:J 2K2733.9J 
i'!~Xli'!LM .119~5 ... bloJ324.10 170863.5'.l O.JO 301187. 70 
VARIANCE. 31-197560000. OJ 
Sl A"'DAKD llEV I H ION 178.378.60 
THIS ANALYSIS USES THE ~~SULTS ~~ REPL!CATIJN NUMBER 3 I-' 
°' w 
DATA 
ACRES IN TRADE AREA 
I OF VOLU~E HANDLED sroREO AT HARVEST 
LOCAL CARRY-IN VOLUME AT HARVEST 
TERMlNAL CARRY-lN VOLUME AT HARVEST 
MAXIMUM LOCAL CARRY-OUT VOLUME T~IS PERIOD 
I OF VOLUME WHlCH IS SOLO TO TERMINAL I MAY REC lEVE DI VI DENOS l 
HANDLING CHARGE 
DlVIOEND RATE 
STORA GE CHARGE TO CUS TOH ERS 
STORAGE LHARGE PAIU TO TERMINAL 
I OF TOTAL GRAIN REVENUE LOST OUE TO SHRINKAGE 
l'LEVATOR CAPAC! TY l 
ELEVATOR CAPAClTY 2 
MONTH FROM HAPVEST IN WHICH CAPACITY 2 TAKES EFFECT 
I uf TOTAL VOLUME S.TOREfJ OIHit;H IS IN STORAGE EACH MONTH FROM HARVEST : 
IMOI 2 -3 4 5 b 1 8 9 10 11 12 
IU l.00 0.9!>- 0.95 O.'iC 0.85 O.tl5 0.10 0.65 0.65 r>.bO 0.55 0.50 
35000. 
0.90 
100000. 
50000. 
150000. 
o.oo 
0.1100 
0.0000 
0.0200 
o. 0200 
o.ooso 
800000. 
o. 
0 
ACRES 
BUSHELS 
BUSHELS 
e·usttEL s 
$/BUSHEL 
$/BUSHEL 
$/BUSHEUMONTH 
$/BUSHE LI MONTH 
tlUSHELS 
BUSHELS 
I-' 
°' ~
GRAIN VOLUME ANALYSIS 
REP YI El D 
NO. 13/Al 
VCLUME 
HANDLED 
BU I 
ST'JRED AT 
HARVEST 
I BU 
*** VOLUME 
IN 
BU/HU 
STORt:D *** 
OUT 
BU/MO 
YEAR l 
VOLUME TO 
TERMl'Ul 
I BU I 
HANDLING 
REVENUE 
$S I 
23. 00 805000. 87 4500. 7578367. 423300. o. l36B50.00 
DATA 
ACRES IN TRADE AREA 
I OF VOLUME HANDLED STORED Af hA"VEST 
LOCAL CARRY-IN VOLUME AT HARVEST 
TERMINAL CARRY-IN VOLUME AT HARVEST 
MAXIMUM LOCAL CARRY-OUT VOLUME THIS PERIOD 
i OF VOLUME WHICH IS SOLD TO TERMINAL I PIAY REC IEVE DI VIOENOS l 
HANDLING CHARGE 
Dl.VIOEND RATE 
STURAGE CHARGE TO CUSTUME~S 
STORAGE CHAP.GE i'AIJ IU ff.RM!i.Al 
f: OF TOTAL GRAIN REVENUE LOST UUE TC SHR!NKA';E 
ELEVATOP CAPACITY l 
ELEVATOR CAPACITY 2 
MCNTH rROM HARVEST IN WHICH CAPAC ITV 2 r AKES CFFECT 
I OF TOTAL VOLUME STORED WHICH IS IN STORAGE EACH MONIH Fi<OM HARVEST : 
(MCI l 2 3 4 5 6 7 8 9 10 11 12 
1%1 l.CO 0.95 0.95 0.90 0.85 O.B? o.ro 0.6':> J.G5 0.60 0.55 :1.':>0 
STORAGE 
REVENUE 
$$ l 
150B09. 40 
35000. 
0.90 
100000. 
50000. 
150000. 
o.oo 
0.1100 
0.0000 
o. 02 00 
0.0200 
0.0050 
bOOOOO. 
o. 
0 
DIV IOEND 
REVENUE 
$$ I 
o. 00 
ACRES 
BUSHELS 
BUSHELS 
BUSHELS 
$/BUSHEL 
$/BUSHEL 
TOTAL 
KEVE:~uE 
$$ l 
287659.40 
$/HU SHE LI ,_.OtliTH 
$/tWSHE l/MOtliTH 
t.ll.JSHE LS 
B'JS HEL S 
...... 
"' \.Jl 
GRAI~ VOLUME ANALYSlS 
YEAR 
REP YIELD VOLUME STCREO AT *** VOLU~ii STORED *** VOLUME TJ HANOL ING 
HANDLED HARVEST IN OUT TERMINAL REVENUE 
NC. 16/Al ( eu l ( BU ) 
' 
BU/'lli l ( BU/MO l ( BU ) ( $$ ) 
scoooo. d70000. 7552492. 40BOOO. o. 136000.00 
DATA 
ACRES IN TRADE AREA 
i OF VOLUME HANDLED STORED AT HARVEST 
LOCAL CARRY-I~ VLJLUME AT HARVEST 
TER:HNAL CARRY-IN VULUMf AT HARVEST 
MAXIMUM LOCAL CARRY-UUT VOLUME THIS PERIOD 
% OF VOLU~E WHICH IS SGLD TC TERMINAL ( ~AY RECIEVE DIVIDENDS l 
HANDLING CHARG<: 
DIVIDEN!J RATE 
STORAGE CHARGE TO CUSTuMFRS 
ST"RAGE CHARGE PAID TO TfR'll~AL 
% OF TOTAL GRAIN REVtNUE LUST DUE TU SHRINKAGE 
FLEVATCR CAPACITY 
ELEVATOR CAPACITY 2 
MJNTrl FROM HARVEST IW WHICH CAPACITY 2 TAKEi EFFECT 
:g CF TOTAL VOLU."IE STCKEO {IHICH IS 1,, ~TORAGE f:ACH MONTH FROM HARVEST : 
IMO) 2 3 4 5 0 7 a ') 10 11 12 
1%1 1.00 0.95 O.i5 0.90 0.85 0.85 0.70 0.65 0.6S 0.60 0.55 0.50 
SHJRAGE 
REVENUE 
( $$ ) ( 
150294.50 
o. 
0.90 
100000. 
50000. 
150000. 
o.oo 
0 .1100 
0.0000 
0 .o 200 
0.0200 
0.0050 
800000. 
o. 
0 
DI VlOEND TOTAL 
REVENUE REVENUE 
$$ ) ( $$ ) 
o.oo 2 !:6294. 50 
ACRES 
BUSHELS 
&JSH ELS 
BUSriELS 
$/BUSHEL 
$/BUSHEL 
~/BUSHEL/MLJNTH 
$/BUSHEL/MONTH 
BUSHELS 
BJSHELS 
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DIST~IBUTIUN Of EARNlN'S AND TAXES ~OR A CU•UP 
YUR 
INCOME bHURf. TAXES s 2711982,30 
LESS I lNCUME TAXES :iii.Li. J_:! 
lNCOME AFlER TAXES ' lb90ft1 .20 
LESS I STATUATURY REIEHVE ADDITION iU1i06 II 
MAXIMUM RE,UNDAdLE AMOUNT 
PATRONAGE RE,UNDS I 
CASH DIVIDEND 
STOCK CREDIT 
TOTAL PATRONAGE RE,UNDS 
NONALLOCAfED EARNINGS 
CAPITAL STUCK ANO ~GUITY CREDlTS 
LESS STUCK RETIRED 
CAPITAL StUCK AND EQUITY L~EDITS 
PATNUNAGE ~EFU~DS I CURRENT YtAR 
LESS I CASM PAY•(NT 
PAT~ONAGt REFUND IN STUCK CREDir 
RETAl~ED EARNINGS I 
STATUAfURY Rt8ER¥E 
UTHER RETAl~EU tARN!NbB 
TUTAL RElAl~ED EAR~lNGS 
TOTAL STOC~MU~DRES EQUI1Y 
~~~~-~-~~·~~~---~-
s 21121110.50 
$ 11us2.0<1 
J 511Zil 1 ·:1a 
_:ui..:u..1..1Ll!l11 
' 
o,oo 
EQUITY IECTION U, iALANCE SHEET 
• t075l7.00 
5 i:!Qi:!l b0.50 
._ M.BM32 1 Q9 
$ bl90&.H 
IA-Z 5J , 'UI 
li <1&7b~.zs 
193728,30 
.....aA'6J.A..J.l-
s~~ ...... 0\ 
00 
INCOME TAX ANU l~VEST~ENT CREDIT CUMPUTATION 
YEAR 1 
NET INCUM~ BEFORE TAXES s 139460 .60 
INCOME TAXES $ 60441.10 
LESS INVESTMENT CKEDIT ____ .!i.D.D ... JHL 
INCOME TAXES PAYABLE __ ii9.!tl .... lQ_. 
NET INCOME s __ l.2.!il.2 .... !Hl_ 
STATEMENT OF RETAIN~D EAR~INGS 
~~~~~~-----~--------------~------~--~-
RETAINEU CARNINGS,BEG!NN!NG 
ADO : NET INCOME 
Tilf AL 
LESS : DIVIDfNOS PAID 
AVAILABLE FOR ALLDCATIUN 
LESS : ADDITION TU RESERVE 
RETAINED FARNINGS,ENOING 
$ 33956.11 
__ B.!il9 ... .!i.!L 
s UH7S.50 
______ .o~J).Q_ 
$ ll3475.50 
______ Q....Q.D_ 
S_lllt12A!i.IL.. 
DETAILED EQUITY SECTION OF THE BALANCE SHEET 
PREF!:RREO STOCK o.oo 
COMMON STilCK 6dCO.OO 
ADDITIUNAL P~IJ-IN CAPITAL __ l2!il.l....2J_ 
TOTAL CONTRIBUTf:D CAPITAL $ l 93 73. 93 
RETAINED. EARNINGS : 
FREE AND AVAILA~LE $ U3475.50 
Rf: SER.VE __ Q....1,i.\L 
TOTAL KETAIN~O [4KNINGS ._UH12. ... !i..Q_ 
rOTAL sro~KHOLOlRS EQUlfY Ll.ii:: a!t'L. ~lL I-' 0\ 
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